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Selacted Remedial Alternative
for the
Cannelton Industries Site

Site Name and Location

Cannelton Industries Site
Sault Ste. Marie
Chippewa County, MI

Stateme sis a u

This decision document presents the selected remedial action for
the Cannelton Industries site, in Sault Ste. Marie, Michigan,
which was chosen in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA}, as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA) and, to the extent
practicable, the National 0il and Hazardous Substances Pollution
Contingency Plan (NCP). This decision document explains the
factual and legal basis for selecting the remedy for this site.
The information supporting this remedial action decision is
contained in the administrative record for this site.

ss t of the si

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action
selected in this Record of Decision (ROD), may present an
imminent and substantial endangerment to pubic health, welfare,
or the environment.

scripti the
The selected remedy is the final remedy for the site. The remedy
addresses the threats posed by contaminated soil and sediment,
and contaminated groundwater at the site.

The major components of the selected remedy include the
following:

o Removal and disposal of debris, waste, soils, and sediments
in an on-site Michigan Act 641/RCRA Subtitle D landfill.

. Collection and treatment of groundwater from
construction/dewatering activities.

L Groundwater monitoring.

] Land use restrictions for landfilled area.



Dec atio Statutory Det inations

The selected remedy is protective of human health and the
environment, complies with federal and state requirements that
are legally applicable or relevant and appropriate to the
remedial action, and is cost effective. The remedy utilizes
permanent solutions and alternative treatment (or resource
recovery) technologies, to the maximum extent practicable.
However, because treatment of the principal threats of the site
was not found to be practicable, this remedy does not satisfy the
statutory preference for remedies that employ treatment that
reduces toxicity, mobility, or volume as a principal element.

Because this remedy will result in hazardous substances remaining
on-gsite above health-based levels, a review will be conducted

every five years after commencement of remedial action to ensure
that the remedy continyes to provide adequate protection of human

health and" the enviropkent.
/&ZJ@ / 9/30/2

Valdas V. Ada s Date
Regional Adminjstrator




RECORD OF DECISION
CANNELTON INDUSTRIES SITE

SITE NAME, LOCATION AND DESCRIPTION

The Cannelton Industries site is located in the Upper Peninsula of
Michigan in Sault Ste. Marie, Chippewa County, in the NE 1/4 of
Section 11, Soo Township (T47N, R1W) . Figure 1 depicts the
location of the site. The Cannelton site is located 1.5 miles west
of downtown Sault Ste. Marie along the south shore of the Saint
Marys River. The site occupies approximately 75 acres, bounded by
the St. Marys River to the north; 4th Avenue and the S00 Railway to
the south; 18th Street to the west; and 12th Street to the east.
See Figure 2 for a site map with site features marked.

The Cannelton site is physiographically divided into two distinct
areas by a small bluff located adjacent to South Street on its
south side. This bluff constitutes an elevation change of
approximately 12 feet. The lower area, north of South Street, is
adjacent to the St. Marys River at an elevation generally less than
€10 feet mean sea level. The upper area south of South Street is
typically at an elevation ranging from 630 to 640 feet. The lower
area is divided further by a smaller bluff, with about 6 feet of
relief, which may represent the former St. Marys River shoreline as
it existed prior to industrial activity in the area. This smaller
bluff is evident across the site and runs basically parallel to
South Street and the two-track in the western portion of the site.
Most of the area north of this smaller bluff is wetland and is
located in the 100-year floodplain, with an elevation of 3-5 feet
above average river level, which is 600.2-601.2 feet. The
remaining areas of the site are not in the 100-year floodplain.

Other pertinent site features include a small bay located adjacent
to the site to the northeast called Tannery Bay. The eastern side
of Tannery Bay is formed by a dock, while the southern and western
sides are bordered by the site. The peninsula adjacent to Tannery
Bay that forms its western shoreline is referred to as Tannery
Point and is mostly wetland. Four ponds exist on Tannery Point and
are called Dump Pond, Middle Pond, Long Pond, and Beaver Pond.

Approximately 14,689 people live in Sault Ste. Marie. The current
land use surrounding the site is residential and light industrial.
There are approximately 400 single-family residences located within
one-half mile of the site boundary, the majority of which are south
and west of the site. The nearest residence is a small apartment
building adjacent to the site, directly south of Tannery Bay on
South Street. McKinley Elementary School is located 100 feet south
of the western portion of the site across 4th Avenue and is
attended by approximately 320 students. The nearby residences and
the school are connected to the City's municipal water system. The
source for Sault Ste. Marie's municipal water is the St. Marys
River intake, approximately one mile upstream of the Cannelton
site. Sault Ste. Marie, Ontario, also obtains its municipal water
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from the river upstream of the site.

The tannery property is currently zoned for heavy industrial use.
The proposed twenty-year City Master Plan designates the majority
of the property for general industry, with the exception of the 4th
Avenue and 18th Street corner, which has been projected as high
density residential.

The St. Marys River connects Lake Superior and Lake Huron via the
Soo locks and is the boundary between the United States and Canada.
Currently, the §St. Marys River 1is being used as a major
navigational channel and a drinking water source for Sault Ste.
Marie, Michigan and Sault Ste. Marie, Ontario. Other uses are
primarily recreational, such as fishing and boating. The
groundwater beneath the site is not currently being used as a
drinking water source and is not expected to be used as such in the
future. The wetlands and Tannery Bay is currently used by wildlife
as habitat. Some recreational use of the bay is probably occurring
at present, although this use may be limited to fishing. Tannery
Bay is quite shallow so that boating and swimming would be
difficult, although wading would be possible.

Significant surface water features occurring at or near the
Cannelton site are the St. Marys River; wetlands along the river;
Seymour Creek, which enters the St. Marys River approximately 200
feet west of the site; and Ashmun Creek, which enters the river
about 0.5 miles east of the site. The St. Marys River is the sole
outlet for Lake Superior, the largest fresh-water lake in the
world, and forms a connecting channel to Lake Huron, the third
largest fresh water lake in the world.

Most of the shore areas at the Cannelton site are wetlands with
wetland vegetation, soils, and hydrology. The St. Marys River is
the major hydrologic influence on these wetlands. The largest area
of wetlands are those located on Tannery Point, comprising
approximately 15 acres. These wetlands are primarily forested
wetlands and emergent cattail marshes. There are also a number of
springs/ponds that provide wetland hydrology. Some water also
originates from a sewer that probably services a nearby house
located on South Street in the eastern portion of the site.

The activities of two industries, the tannery and a sawmill
previously located in the eastern portion of the site, created the
potential for the existing physical setting and waste deposition
patterns at the site. Tannery Point originated as part of a large
pier which extended out into the river. The pier created the
western shoreline of Tannery Bay, and it appears that the sawmill
filled in much of the western side of the pier with scrap lumber
and sawdust. The pier also stopped some of the discharged tannery
waste from going downstream and allowed the waste to £ill in on the
pier's upstream side. This combination of filling activities
created what is now called Tannery Point and accounts for the fact
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that much of Tannery Point consists of tannery waste as well as
sawmill waste material.

Although the entire site has been disturbed by human activity, in
most areas these disturbances occurred long ago, and the plant
communities have since adapted and the area is well vegetated.
While Tannery Point seems to have soils consisting mostly of
sawmill and tannery wastes, this area supports dense vegetation and
is mostly wetland. Tannery wastes are high in nitrogen and are
sold as fertilizer and soil conditioners, which may explain the
lushness of the vegetation. The plant communities which exist at
the site are diverse and generally of good quality, by wetland
standards. The wetlands contain four ponds and variety of other
habitat types, making it suitable for many types of small wildlife
and birds. Several species have been observed at the site,
including white-tailed deer, beaver, ground hog, green heron, wood
thrush, mallards and Canada goose. There are no known occurrences
of Federal- or State-listed endangered, threatened, or otherwise
significant species, natural plant communities, or natural features
at the Cannelton site.

There are two aquifers which are hydraulically connected beneath
the site. The shallow aquifer consists of glacial deposits and is
primarily characterized as silty sand, but there are also site-wide
variations such as a linear deposit of gravels and cobbles, a
fairly continuous layer of sand and gravel above the bedrock and a
thin layer of clay serving as a discontinuous confining layer in
some of the deeper wells along the river. The bedrock underlying
the unconsolidated deposits, the Jacobsville Sandstone, has
considerable topography at the site. There is a buried bluff in
the bedrock located near South Street, which causes the depth to
bedrock to vary from approximately 30 feet south of South Street to
approximately 60 feet near the river. 1In spite of this, there is
a continuous aquifer connecting the upper and lower areas of the
site and the St. Marys River. The depth to the water table ranges
from approximately 8 feet to 23 feet in the plant area and 1 foot
to 7 feet in the area north of South Street.

The site-wide groundwater gradient is towards the St. Marys River.
Vertical gradients are downward in the southern portion of the
site, indicating a recharge zone, and upward in the northern
portion, indicating discharge to the river. The average
groundwater velocity for the site was calculated to be 0.19 ft/day
or 70 ft/year. The velocity may vary based on the different soil
types found across the site.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

The Cannelton Industries site is the location of a former tannery
called the Northwestern Leather Company. During its period of
operations, roughly 1900 to 1958, the tannery processed primarily
cowhides using a sophisticated and multi-step process which
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transformed raw animal hides to a finished leather. The plant had
no sewage system other than three drains, which included pipes and
open ditches, running to the shores of the St. Marys River to what
is referred to as the waste discharge :zone. According to
historical records and interviews with former employees, no liquid
waste was discharged to the east, west or south of the plant.
During busy times of operation, the plant might discharge up to 132
chemical vats per day, or approximately 250,000 gal/day, through
the drainage system. Historical aerial photographs indicate that
waste was discharged directly to the St. Marys River and adjacent
wetlands.

A second area along the St. Marys River, located at the west end of
the site, was used as a dump site for barrels and "general" wastes
from the tannery. According to former employees of the tannery, up
to two truck loads of plant wastes were disposed of per day. These
wastes were typically burned after disposal.

The known and expected wastes discharged from the tannery in the
area adjacent to the river included metals , cyanide, sulfide,
calcium carbonate, salts discharged as brine solutions, and various
leather finishing solutions such as shellacs, thinners, formic and
carbolic acids, formaldehyde, ammonia, octoalcohol and other
alcohols. Chromium is the primary metal known to be disposed.
Tannery waste has been exempted as a listed hazardous waste under
the Resource Conservation and Recovery Act (RCRA) .

The primary tannery waste discharge area covers a 4-acre area north
of South Street and includes an irregularly shaped area of
approximately one acre which is partially devoid of vegetation and
contains multi-colored soils and tannery waste residues. This area
is referred to as the "barren zone". The barren zone was likely
the location where solid waste byproducts of the tanning process
were dumped. Spontaneous fires have reportedly occurred in this
area in the past.

Aerial photographs indicate that some of the tannery waste
deposited on the St. Marys shoreline has eroded over time. Both
this eroded material and material dumped into the river during the
plant's operation were likely carried by the river downstream and
deposited both along the shoreline of Tannery Point and in the

low-energy water found downstream in Tannery Bay.

The 75 acre property was once owned by the now defunct tannery,
Northwestern Leather Company (Northwestern). The plant was located
in northern Michigan due to the location of the hemlock forests,
hemlock bark being a major source of tanning extract. The tannery
operated from 1900 until 1958, going out of business for a number
of reasons. The tannery was destroyed by fire in 1958.

In 1955, Fiborn Limestone Company (Fiborn), a subsidiary of the
Algoma Steel Corporation (Algoma), purchased a portion of the site,
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granting an easement to Northwestern for the tannery drains.
Following the tannery closing in 1958, Fiborn acquired the
remainder of the site from Northwestern. The property was then
transferred to Cannelton Coal Company, which became Cannelton
Industries, Inc., a wholly owned subsidiary of Algoma. The
property was to be used by Algoma for a fabricating plant for steel
pipe, a project which was never realized. The last of the
buildings were torn down by Algoma in the 1970's and at present
only scattered debris and concrete foundations remain in the plant
area, In 1991, AMAX Coal Industries, Inc., of Indianapolis,
Indiana, purchased Cannelton Holding Company, which owns Cannelton
Industries, Inc.

Prior to the Remedial Investigation (RI), environmental sampling at
the Cannelton site from 1978 through 1988 had partially delineated
the nature of contamination. Sampling was performed by the
Michigan Department of Natural Resources (MDNR) in 1978, 1979 and
1980, and by the property owner periodically from 1979 to 1986. In
1987, the United States Geological Survey (USGS) installed a

monitoring well at the Cannelton site. The majority of the
historical sampling performed on-site had been limited to the area
in or adjacent to the barren zone. A minimal amount of ground

water, surface water, and sediment sampling had alsc been
performed.

The sampling prior to the remedial investigation suggested soil
samples from the barren zone were contaminated with cadmium,
chromium, copper, nickel, lead, zinc, arsenic, and cyanide. River
sediments adjacent to the site contained many of the same
compounds. Limited ground water sampling indicated the presence of
cyanide, chromium, lead, manganese, and iron. The surface water
sampling and analyses conducted prior to the RI did not indicate
extensive contamination of the surface water. Historical
detections were few and generally unverified.

U.S. EPA's removal program has been involved at the site on three
different occasions. In June 1988 the Sault Ste. Marie Fire
Department contacted the MDNR, who in turn called the U.S. EPA
Emergency Response Section, due to recurring fires at the Cannelton
site. The fires, which were located within the barren zone,
reportedly occurred spontaneously during the dry summer months and
had been increasing in intensity. U.S. EPA responded to the
request and excavated five trenches within the barren zone, in
order to delineate the source of the fires, reduce methane build-up
from biological activity, and to disperse heat build-up within the
soils. The excavations did not reveal a readily apparent source
for the fires. At that time the property owners fenced and
padlocked the barren zone area.

In May 1989, the U.S. EPA removal program issued a Unilateral
Administrative Order (UAO) to the Potentially Responsible Parties
(PRPs), who were the property owners, Cannelton Industries, Inc.



and its parent company, Algoma Steel Corporation. The UAO directed
the PRPs to install a sprinkler system to help reduce the incidence
of fires, to further investigate the cause of the fires, and to
construct a shoreline stabilization system in front of the barren
zone to prevent waste materials from eroding into the river. The
sprinkler system was installed immediately, and rip-rap was
installed along the shoreline in front of the barren zone in
November 1989. The investigation did not determine the cause of
the fires.

In September 1991, Cannelton Industries, Inc. entered into an
Administrative Order on Consent (AOC) with U.S. EPA under the
authority of the removal program. This AOC required the PRPs to
fence a larger area of the site to prevent access to contaminated
areas and to extend the shoreline stabilization both to the east
and west of the existing rip-rap to protect other shoreline areas
from erosion. This work was conducted from September to November
of 1991.

In June 1988, U.S. EPA proposed that the Cannelton Industries site
be added to the National Priorities List (NPL). Also that month,
U.S. EPA issued Special Notice Letters to Cannelton Industries and
Algoma Steel Corporation, reguesting that they conduct a Remedial
Investigation and Feasibility Study (RI/FS) at the site. Since no
settlement with the Companies was reached, U.S. EPA funded the
RI/FS and issued a work assignment in September 1988 under the ARCS
contract to WW Engineering & Science to conduct the RI/FS. The
site was added to the NPL on August 30, 1990 (55 Federal Register
35501-35525).

Field work for the RI/FS took place over the period from June 1989

to October 1990. Samples were collected during two sampling
phases: phase one field work occurred from June to December 1989,
while phase two field work occurred in October 1990. Sediment

samples were collected from 57 locations during Phase I and II.
Surface water samples were collected only during Phase I from 17
locations. Soil samples were collected from 78 locations during
Phase I and 16 locati:~ during Phase II. Soil samples were also
collected off-site at - -esidential properties and one sample from
the school yard during Phase I. Sixty-two monitoring wells were
installed with each well sampled twice during the Phase I
investigation. Samples were analyzed according to the approved
Quality Assurance Project Plan (QAPP) for inorganic and organic
compounds on the Target Analyte List (TAL) and the Target Compound
List (TCL). Sediment toxicity, groundwater toxicity and benthic
macroinvertebrate studies were also conducted.

Additional field work was conducted by U.S. EPA's Environmental
Response Team (ERT), Edison, New Jersey, in October 1991 and May
1992. The first study involved additional sediment and soil
toxicity tests and benthic macroinvertebrate studies. The May 1992
field work consisted of a habitat survey of the wetlands on site
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and some preliminary mapping of the extent of tannery waste in
Tannery Bay. Reports for each of these studies were prepared by
ERT.

In preparation for the FS, two bench-scale treatability studies
were conducted on soils/wastes and sediments from the site. These
treatability studies evaluated stabilization and soil flushing as
two potential technologies for treating the contaminants at the
site.

The RI Report was published in September 1991. a Baseline Risk
Assessment, bound under separate cover, was completed in October
1991, The FS was published for public review and comment in April
1992 and contained six remedial alternatives. A FS Addendum, which
added an alternative to be considered for the site, was completed
in July 1992.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

A community relations plan was developed in 1989 to document
community concerns and to plan an information strategy. U.S. EPA
has held three public meetings to keep the public informed about
the activities at the site. U.S. EPA has also sent out fact sheets
at various times during the RI/FS process.

As part of its community relations program, U.S. EPA has maintained
an information repository at the Bayliss Public Library, 541
Library Drive, Sault Ste. Marie, Michigan. Documents and reports
regarding the Cannelton Industries site prepared by U.S. EPA and
the MDNR are contained in this repository.

U.5. EPA notified the local community, by way of the Proposed Plan,
of the recommendation of a remedial alternative for the Cannelton
Industries site, To encourage public participation in the
selection of a remedial alternative, U.S. EPA scheduled a public
comment period from July 15 through August 13, 1992. Based on
requests from the MDNR and community members, the public comment
period was extended an additional 30 days to September 14, 1992,
On July 28, 1992, U.S. EPA held a public meeting to discuss the
recommended remedial alternative and the other alternatives
identified and evaluated in the FS. A transcript of the meeting is
included as part of the Administrative Record for the Cannelton
Industries site. U.S. EPA's responses to comments received during
this public meeting and to written comments received during the
public comment period are included in the Responsiveness Summary
which is attached to this ROD.

Press releases were sent to Sault Ste. Marie, Michigan media, and
advertisements were placed in the Sault Evening News concerning the
public meetings, the comment pericd, and the extension to the
comment period.



The public participation requirements of <CERCLA Sections
113(k) (2) (B) (i-v) and 117 were met in the remedy selection process.

SCOPE AND ROLE OF RESPONSE ACTION

The remedial action will address risks to people due to ingestion
of and dermal contact with soils and waste material, inhalation of
dust from the site, and ingestion of groundwater beneath the site.
Another goal of the cleanup is to address impacts to the surface
water due to groundwater discharge or resuspension of contaminated
sediments, and to minimize the effect of contaminants on such
aspects of the environment as benthic (bottom-dwelling) organisms
in the river, the on~site wetlands, and fish, bird and terrestrial
populations. Included in the evaluation of overall environmental
threat was the relative impact to the environment due to excavation
or dredging as well as contaminants.

This remedial action is expected to be the final action for the
site. All media (groundwater, surface water, air, soil, sediment)
at the site are addressed by the selected remedy. The main
component of the remedy includes excavation, consolidation and on-
site containment of debris, wastes and soils and sediment
contaminated above clean-up criteria. Groundwater and surface
water would be addressed by removal of the source material and
would be monitored. Additional monitoring of the environment would
be conducted to ensure protection. Land-use restrictions in the
containment area and restrictions on groundwater use would also be
sought. The selected remedy is described in more detail in the
section titled "Selected Remedy".

No principal threat which warrants treatment at the site has been
identified. While the waste at the site does not readily fit the
definition of a principal threat, it also cannot be classified on
the whole as a low level threat. Treatment options were evaluated
for the source material (soils, wastes and sediments), and two
bench-scale treatability studies were conducted. It was determined
that no added benefit would be derived from treating the source
material using any one of the three technclogies evaluated, making
treatment impracticable. It was also determined that, given the
waste characteristics, chiefly the low mobility of the principal
contaminants, containment of the source material would be a safe
and reliable option when coupled with institutional controls and
monitoring.

SUMMARY OF SITE CHARACTERISTICS

The source of contamination at the site was the discharge to the
river and shoreline of primarily liquid tannery waste through the
drains from the plant and the dumping of solid tannery waste and
debris along the river shoreline. This release created the present
accumulation of waste and contaminated soils and sediments, which
is a continuing source of actual and potential contamination to the
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groundwater, surface water and air.

The primary contaminants found at the site are metals. The
concentrations of inorganic compounds in soils and sediments at the
Cannelton site closely follow the historical land use and the
currents in the St. Marys River. The highest values are associated
with the former tannery drains and discharge areas, while elevated
levels of metals are also present in the soils along the western
shoreline of the site where general refuse was dumped, in the
former plant area, and along the shoreline east of the main
discharge area and in the adjacent wetlands. Based upon their
distribution within the so0ils and sediments, the following
inorganic compounds were found to be elevated at the site due to
former tannery practices: chromium, arsenic, lead, mercury, barium,
and cadmium. Chromium is the most wide-spread inorganic
contaminant in the soils and sediments at the site. Following are
the maximum concentrations (in mg/kg) detected in soils and
sediments of each of the above-listed metals:

SOILS SEDIMENTS
Arsenic 3,600 29.6
Barium 10,300 202
Cadmium 341 26.1
Chromium 328,000 40,000
Lead 10,100 603
Mercury 25 2.3

Both the EP Toxicity test and the Toxicity Characteristic Leaching
Procedure (TCLP) analysis were performed on samples of site soils,
wastes and sediments. The results of these tests indicate that the
site soils, wastes and sediments are not classified as RCRA
characteristic hazardous waste.

The analysis for organic compounds in soils and sediments indicate
a sporadic distribution of volatile, semi~volatile, pesticide and
poly-chlorinated biphenyl (PCB) compounds. Several polynuclear
aromatic hydrocarbon (PAH) compounds are found at the site. These
are more prevalent at the surface and may be due to historical
fires at the site in the barren zone, the plant area and the
western dump area. Total concentrations of carcinogenic PAHs in
the 0-2 foot depth ranged up to 16.7 mng/kg.

The groundwater at the Cannelton site is not widely impacted from
the former tannery operations. In the tannery waste discharge area
the ground water is impacted only at one well, MW45, with arsenic
(31,600 ug/L), cadmium (30.2 xg/L) and chromium (792.5 ug/L) from
the tannery wastes. The arsenic and cadmium concentrations exceed
the Maximum Contaminant Levels (MCLs) of 50ug/L and Sug/L,
respectively. The site-wide elevated levels of iron and magnesiun,
and localized elevated levels of lead are believed to be consistent
with background conditions. Elevated aluminum concentrations may
be associated with the tannery waste, although aluminum was also



10

encountered in upgradient monitoring wells. Vanadium, detected in
only a few samples, and above Michigan Act 307 standards at MW36
(111 ug/L), could be related to the former tannery.

Volatile and semi-volatile organic compounds are not found
consistently within the ground water at the site.
Tetrachloroethene was detected at 7 ug/L (MCL = 5 ug/L) in one
well, but was only detected in two other wells on site at lower
levels.

The surface water was not found to be highly impacted. Chromium
was detected in some samples of river water and pond water above
water quality criteria, with the range of detected concentrations
being 1.1 ug/L - 485 ug/L. An analysis for hexavalent chromium was
performed, but it was not detected in the surface water at a
detection limit of 10 ug/L.

Much of the chromium at the site is present in tannery wastes,
which significantly affects the mobility of chromium at the site.
Trivalent chromium is used in tanning because it forms very stable
coordination complexes that can bind and cross-link hide protein
fibers (collagen tissue) in leather. The waste material consists
partially of leather which was treated with chromium in the tanning
process, as well as other organic material which would also bind up
chromium. Leachate tests (both EP toxicity and TCLP) were
conducted on tannery wastes and other soils and sediments as part
of the remedial investigation. The results of the leachate tests
indicated that the wastes, soils and sediments have low potential
for leaching and are not characteristically hazardous with respect
to chromium or other metals. 1In addition, the groundwater data
show that chromium was detected above the quantification limit
(which is 5 times the maximum field blank contamination; for
chromium the limit is 33 ppb) in only three wells .ut of 65 at the
site. At 21 wells sampled, concentrations of chromium were low
enough to be below the quantification limit, making it uncertain
whether the detection was significant or not. None of the chromium
detections were above the MCL or Act 307 Type B (health-based)
standard. These results suggest that there is little potential for
chromium to leach from waste materials at the site.

Estimates of contaminated material depend on the criteria used to
differentiate contaminated from non-contaminated material. If
background concentrations for metals are used, the volume and
weight of impacted soils and sediments are approximately 406,500
cubic yards or 605,500 tons. If specifically human health-based
criteria are used (1 x 10° or a hazard index of 1 for ingestion,
dermal contact or inhalation), the volume and weight of impacted
soils and sediments are approximately 199,700 cubic yards or
290,600 tons.

The soil boring and well logs indicate that almost all parts of the
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site are covered by some fill. The fill consists of materials such
as sCrap leather, leather waste, hair, cinders, bricks, concrete,
scrap wood, scrap metal, glass and cans. The most extensive fill
occurs between South Street and the river: along the river in the
west part of the site; and in the barren zone. Relatively little
fill occurs in the west part of the site south of the two-track
along the river; the east part of the site south of South Street;
and in the far east part of the site. River sediments adjacent to
and downstream from the tannery waste discharge area contain both
tannery waste and lumber scraps. The thickest accumulation of
tannery waste (up to five feet) in the sediments occurs in Tannery:
Bay where the river currents deposited suspended tannery waste.

Generally speaking, contaminated areas correlate relatively well
with filling performed by the tannery operations, but with varying
levels of contaminant concentrations. The vertical extent of
contamination does not appear to go deeper than 10 feet below the
ground surface, and in most cases it is shallower. Contaminated
material does extend below the water table, particularly in the
area north of South Street.

The envircnmental transport media at the Cannelton site are air,
surface water, and ground water. Site-related sediments and any
absorbed chemicals of potential concern could be transported
downstream from the site by the flow of the St. Marys River. From
aerial photographs, one pattern of sediment deposition can be
identified in which sediments and shoreline debris from the site
are transported downstream and into Tannery Bay. Surface water
could become contaminated by resuspension of sediment or erosion of
contaminated site soils and waste. Erosion of site soils/wastes
could further contaminate sediments as material is transported and
deposited downstream.

The leaching of water through contaminated soils and wastes and
into ground water may result in the transfer of chemicals of
potential concern from the soils and wastes into ground water and
then into surface water. Leaching of contaminants from sediments
may similarly affect surface water. This transfer depends on
several physical and chemicals characteristics of both the
chemicals and the soils/wastes or sediments. Sampling and analyses
of ground water and surface water at the tannery site indicate that
extensive leaching is not occurring at present.

Air may transfer chemicals of potential concern any distance from
the site. Chemicals may volatilize or wind may disrupt surface
- s0ils resulting in fugitive dust emissions.

Potential receptors could be residents in the area or adjacent to
the site, elementary school children, and recreational users of the
property. However, the potential for exposure, with the exception
of the air pathway, has been reduced due to the fence now enclosing
most contaminated areas.
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As for natural resource receptors, the site is located on the shore
of the St. Marys River, which is an important navigational waterway
as well as an Area of Concern as designated by the International
Joint Commission. Possible targets in the river would be fish and
benthic organisms. A large portion of the site north of South
Street has been identified as wetlands. This area includes Tannery
Point as well as areas east of Tannery Point along the southern
shore of Tannery Bay. Possible targets in the wetlands would be
plants, birds, amphibians and a variety of mammals.

SUMMARY OF SITE RISKS

In order to characterize the current and potential threats to human
health and the environment that may be posed by the contaminants at
the site, a Baseline Risk Assessment (RA) was prepared according to
U.S. EPA's Risk Assessment Guidance for Superfund (RAGS): Volume
1 - Human Health Evaluation Manual (Part A) and RAGS: Volume 2 -
Environmental Evaluation Manual.

In order to calculate risks to human health and the environment
posed by the Cannelton Industries site, chemicals of potential
concern were identified. Chemicals of potential concern are
defined as chemicals that are potentially site-related and whose
data are of sufficient quality for use in the guantitative risk
assessment. Chemicals of potential concern were identified based
on sampling of soil, ground water, surface water, and sediments at
the site and at background locations. The site history, analytical
methods, quantitation limits, data gqualifiers, concentrations in
blanks, and background concentrations were evaluated as described
in RAGS. A summary of chemicals of potential concern based on this
evaluation is presented in Table 1. This is the same as Table 2-9
of the Baseline Risk Assessment.

As can be seen in the table, the site was divided into seven areas
for evaluation: disposal and plant area soils, other soils at the
property, groundwater under the site, surface water of the St.
Marys River, surface water in four on-site ponds, sediments along
the property shoreline in the St. Marys River and Tannery Bay, and
sediments in four on-site ponds. An eighth area which is evaluated
is air. No air samples were collected during the RI, therefore the
potential risks due to this media are modelled.

After evaluating the contaminated media and migration pathways
present at the site, several current and future populations which
could be exposed to the contaminants at the site were identified.
Current populations are: adjacent residential adults and children
and on-site recreational adults and children. Future populations
are: on-site residential adults and children, on-site recreational
adults and children and occupational adults if a business was built
on-site.

Routes by which a person could be exposed to contamination were



Chemical

Tetrachloroelhene
Trichioroethene
Toluene

1.t 1-Trichloroethane
Xylene (total)
Acenaphihylene
Anthracene
Benzo(a)Anihracenc
Benzo(a)Pyrene
Benzo(b)Fluoranihene
Benzo(g.h.i)Perylenc
Benzo(k)Fluoranihene
Benzoic Acid

Benzyl Alcohol
bis(2-Ethylhexyl)Phihalate
Chrysene
Dibenz(a,h)Anthracenc
Dibenzofuran
Di-n-Butylphthalate
Fluoranthene

Fluorene
Indeno(1.2,3-cd)Pyrene
2-Methylnaphthalene
3-Methylphenol
4-Methylphenol
Naphthatene
Phenanthrene

Phenol

Pyrene
2.4,5-Trichlorophenol

Table

Summary of Concentration Ranges of Chemicals of Potential Concern

Disposal and
Plant Arca

{mg/yg)
0.002 - 0.026

0.002 - 0.027

0.002 - 0.04
0.054 - 78
0.051 - 22
0.078 - 56
0.061 - 78
0.092 - 46
0.11 - 42
0.098 - 35

0.095 - 70
0.34 - 21
207 -39

0.046 - 95
0.11 - 12

0.078 - 38

0.068 - 8.8

14-14

0.052 - 10

0.043 - 100

0.022 - 130
0.24 - 33

wds/ass - jhcannclio\ALL-TB2 XLS 04002.14

0.057 - 0.057
0.039 - 0.039
0.1-0.12
0.13 -0.18
0.32 - 0.38
0.04 - 0.066
0.13 -0.17
0.16 - 0.16

0.16 - 0.19
0.081 - 0.081
024 -0.24
0.28 -0.9)
0.047 - 0.074
0.21 - 0.21

0.18 - 0.18
0.14 -026

0.21 - 025

River

Pond

Ground Watcr  Surface Water  Surface Water

(mg/)
0.002 - 0.007

{mgN)

{mgA)

0.002 - 0.003
0.0006 - 0.0006

0.0007 - 0.0007

River
Sediment
(mg/kg)

0.003 - 0.017

Page 2ol 3

Pond
Sediment
(mg/kg)
not analyzed
nol analyzed
nol analyzed
not analyzed
not analyzed
not analyzed
not analyzed
not analyzed
not analyzed
not analyzed
not analyzed
not analyzed
nol analyzed
not analyzed
not analyzed
nol analyzed
not analyzed
not analyzed
not analyzed
nof analyzed
not analyzed
not analyzed
not analyzed
nol analyzed
not anatyzed
not analyzed
not analyzed
not analyzed
not analyzed
not analyzed

Printed: 6/28/91



Chemical

Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium, 10tal
Chromium, VI
Cobalt
Copper
Cyanide

lron

Lead
Magnesivm
Mangancse
Mercury
Nickel
Potassium
Seleniuvm
Silicon

Silver

Sodium
Strontium
Thallium
Vanadium
Zinc

Acetone
2-Butanone
Chlorobenzene

Methylene Chloride

Disposal and
Hlanl Arcy
{mgks)
450 - 13000
4.5 - 1360
0.79 - 3600
6.5 - 10300

0.5 - M1
2200 - 227000
9.1 - 328000
120 - 15000
09 - 62
1.1 - 657
045 -49
749 - 239000
1.6 - 10100
120 - 22300
15 - 1230
0.04 - 25
29-111
115 - 1300
0.67 - 110
270 - 410
092.328
6.3 -18
031 -22
23-163
4.2 - 4950
0.11-92
0.001 - 15
0.002 - 0.072
012-22

wisfis - jrcannclionALL-TB2.XLS 04002.14

Qther Soil
(mg/kg)

93-23
247 - 350
23600 - 23600
120 - 120
not analyzed

094 - 1.2

9.3 - 266

33.1 - 866
0.5-0.5

342 - 140

- - s

not analyzed ,

- = o

nol analyzed

5.6 -45.3

Table
Summary of Concentration Ranges of Chemicals of Potential Concern

Ground Watcr
(mg/)

0.0251 - 31.6
0.0663 - 0.374
0.0156 - 0.0302
4.56 - 240
0.0333 - 0.0795
not analyzed
0.0033 - 0.0075

12.1 -47.3
151 - 134
0.0504 - 3.62

0917 - 3713

not analyzed

47 -732
nol analyzed

0.0223 - 0.11}

River
Surface Waier
{mgN)

00117 - 0.0291

13.1 -197
0.0011 - 0.485

0.0603 - 0.012
2.63 - 382

nol analyzed

0.0216 - 0.0396

Pond
Surface Water
(mgN)

0.006 - 0.006

0.0497 - 0.0881
312-438
0.0033 - 0.0283
0.0063 - 0.0063
0.0069 - 0.0069

993 - 16.1

1.93 -2.77
0.0037 - 0.0037
not analyzed
189 - 233
0.145 - 0.288
0.0053 - 0.0056

River
Scdiment
(mg/kg)
497 - 6170
75-149
054 -298
15 - 202
2370 - 17700
22 - 31000
22 - 2700

124 -82

934 - 13700
315 -603
8 - 280
011-19

82.3 - 7156

nol analyzed
819 - 448
not analyzed
0.25 -0.59
2.1-41.5
48 - 252
0.14 -0.14
0.009 - 0.012

Page 1ol 4

Pond

. Sediment

(mg/kg)

62 -62
069 -98

34.8 - 6210
440 - 440

33-72
308 - 1220

197 - 968

not analyzed

not analyzed
036 -15
68 -606
nol analyzed
nol analyzed
nol analyzed
not analyzed

Prncd: 6/28/41



Chemical

alpha-Chlordane
gamma-Chlordane

44-DDD
44-DDE
44-DDT
Aroclor-1254
Aroclor-1260

- - - = not detected or not detected in blanks.

Page Jof 3

Table |
Summary of Concentration Ranges of Chemicals of Potential Concern
Disposal and _River Pond River Pond
(mgkg) (mg/Xksg) (mg/) (mg/l) (mg/kg) (mg/kg)
0.11 - 0.1} --- .- --- --- nol analyzed
0.0021 - 0.11 .- - - - - - nol analyzed
0.0092 - 0.17 .- - - .- - not analyzed
0.0065 - 0.2 --- .- -- --- not analyzed
0.002 - 0.25 --- - - .- --- not analyzed
0027 -28 --- - - -- --- not analyzed
0.62 - 0.65 ---

wdifsas - jrcannelionALL-TB2.XLS 04002.14

not analyzed

PPrinted; 6/28/91
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also identified. These are:

I. Ingestion of or dermal contact with soil

II. Ingestion of groundwater

ITT. Dermal contact with and/or inhalation of groundwater
through showering

IV. Inhalation of vapor or particulates at site, workplace or
residences

v. Ingestion of or dermal contact with surface water or
sediments

Each route of exposure was evaluated for each population with a few
exceptions: current residential and recreational populations were
not evaluated for the groundwater ingestion scenario because there
are no drinking water wells currently on-site, only the future
residential population was evaluated for the showering scenario,
and the future occupational population was not evaluated for
ingestion or dermal contact with surface water or sediments.

For each exposure pathway evaluated, carcinogenic and
noncarcinecgenic health risks were characterized for the reasonable
maximum exposure risk scenario. Exposure assumptions made for each
pathway can be found in Table 3-11 of the RA. In general, the
standard and default exposure assumptions recommended by U.S. EPA
guidance were used, as well as conservative estimates and best
professional judgement. In general, residential and recreational
exposure assumed 350 days/year for soil ingestion and dermal
contact scenarios, groundwater scenarios and the inhalation
scenario. Occupational exposure was assumed to be 250 days/year.
Exposure to surface water and sediments while swimming or wading
was assumed to be 7 days/year.

Intake equations from RAGS Volume 1 and the exposure assumptions
were used to estimate potential chemical intakes by the various
populations.

The toxicity assessment identified the available and appropriate
toxicity values for each chemical of potential concern, including
chronic and sub-chronic reference doses and slope factors. The
IRIS database, Health Effects Assessment Summary Tables, and the
U.S. EPA Environmental Criteria and Assessment Office (ECAQ), were

consulted for information. Inadequate carcinogenic and/or
non-carcinogenic toxicity information was available for several
chemicals of potential concern. The possible health effects of

these chemicals and consequences of their exclusion from the risk
assessment are unknown.

Reference doses (RfDs) have been developed by U.S. EPA for
indicating the potential for adverse health effects from exposure
to chemicals exhibiting non-carcinogenic effects. RfDs, which are
expressed in units of mg/kg/day, are estimates of lifetime daily
exposure levels for humans, including sensitive individuals.
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Estimated intakes of chemicals from environmental media (e.g., the
amount of a chemical ingested from contaminated drinking water) can
be compared to the RfD. RfDs are derived from human
epidemiological studies or animal studies to which uncertainty
factors have been applied (e.g., to account for the use of animal
data to predict effects on humans). These uncertainty factors help
ensure that the RfDs will not underestimate the potential for
adverse non-carcinogenic effects to occur.

Potential concern for non-carcinogenic effects of a single
contaminant in a single medium is expressed as the hazard guotient
(HQ) (or the ratio of the estimated intake derived from the
reference dose). By adding the HQs for all contaminants within a
medium or across all media to which a given population may
reasonably be exposed, the Hazard Index (HI) can be generated. The
HI provides a useful reference point for gauging the potential
significance of multiple contaminant exposure within a single
medium or across media. Any Hazard Index value greater than 1.0
suggests that a non-carcinogen potentially presents an unacceptable
health risk.

Table 2 provides a summary of hazard indices for all exposure
routes and exposed populations evaluated.

Slope factors have been developed by U.S. EPA's Carcinogenic
Assessment Group for estimating excess lifetime cancer risks
associated with exposure to potentially carcinogenic chemicals.
Slope factors, which are expressed in units of (mg/kg/day)’!, are
multiplied by the estimated intake of a potential carcinogen (in
mg/kg/day), to provide an upper-bound estimate of the excess
lifetime cancer risk associated with exposure at that intake level.
The term "upper bound" reflects the conservative estimate of the
risks calculated from the slope factor. Use of this approach makes
underestimation of the actual cancer risk highly unlikely. Slope
factors are derived from the results of human epidemiological
studies or chronic animal biocassays to which animal-to-human
extrapolation and uncertainty factors have been applied (e.g., to
account for the use of animal data to predict effects on humans).

Cancer risks are determined by multiplying the intake level with
the slope factor for each contaminant of concern. These risks are
probabilities that are generally expressed in scientific notation
(e.g. 1x109%). A cancer risk of 1x10° indicates that, as a
plausible upper bound, an individual has a one in one million
chance of developing cancer as a result of site-related exposure to
a carcinogen over a 70-year lifetime under the specific exposure
conditions at the site. The U.S. EPA generally attempts to reduce
the cancer risk'Fosed by a Superfund site to a range of 1x10* to
1x10%, with 1x10® as the starting point.

Table 3 provides a summary of cancer risks for all exposure routes



TABLE

L

SUMMARY OF HAZARD INDICES FOR ALL EXPOSURE ROUTES AND EXPOSED POPULATIONS

Environmental Arcas

Current

Future

__Chikd

Residential

Adull Chlld

Recreational
Adull ‘

Occupalional

Residential

Recreational

Disposal and Plant Arca Soil
Oxther Site Soil

Ground Water

St. Marys River Swiface Water
Poad Surface Water ,

St. Marys River Sediment
Pond Sediment

Ambicnt Air

Total:

Shaded values exceed a hazard index of one.

ne = no exposure

wi - AcanacsNNTAKSUMXLS 0400214

Adull

7 Chlld

Ad_ull

Chlld Aduli
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TABLE

3

SUMMARY OF CARCINOGENIC RISKS FOR ALl EXPOSURE ROUTES
AND EXPOSED POPULATIONS

Environmental Arcas

Current

Future

Occupalional
Adult

Residential

Child Adull

Recreational
Child

Adu_l;

Occupational
Adult

Residential
Child

. édull Child

,
Recreanonal

Disposal and Plant Area Soil
Other Site Soil
Ground Waler

St. Marys River Surface Water

Pond Surface Water

St. Marys River Sedimeat
Pond Sediment

Ambient Air

Total:

Y

Ed

ZE4

Al‘llll_ﬁq
IBE

Shaded values exceed 10°-6 cancer risk

ne = RO CXposure

na = some chemicals in this area not detecied or toxicity information not available.

wds - jAcannchiNINTAKSUM XIS 04002.14

Poated: 97301



1s

and exposed populations.

Based on total estimated exposures and current toxicity
information, total carcinogenic risk levels to exposed populations
from chemicals of potential concern at the Cannelton site range
from 1.5x107% to 7.5x'. These risk levels exceed the target risk
range of 1x10* to 1x10° excess lifetime cancer risk. These
exceedances are primarily caused by exposures to disposal and plant
area soils, other site soils, ground water (future potential
populations conly), and ambient air.

Hazard indices exceed one for all populations evaluated. These
exceedances are primarily caused by exposures to disposal and plant
area soils and ground water (future potential populations only).

The carcinogenic risks associated with exposure to river water,
river sediments, pond water, and pond sediments are less than 1x10%°
for all populations. The hazard indices associated with exposure
to river water, river sediments, pond water, and pond sediments
were less than 1.0 for all populations. Based on the exposure
assumptions and available toxicity information, the risks to human
health assoclilated with surface water and sediments are not
significant.

The estimated risks from inhalation of ambient air are most likely
overestimated for all populations because the air models are very
conservative.

As mentioned earlier, sediment and soil toxicity testing and
benthic macroinvertebrate studies were performed in order to better
assess impacts to the environment. Following is a summary of the
acological assessment performed at the site.

The site consists of field, young forest, and wetland habitat. The
site is suitable habitat for a variety of small wildlife. The area
of the St. Marys River in which the Cannelton site is located is a
spawning and nursery area for several fish species. This area is
also a critical spawning area for whitefish {Coregonus
clupeaformis) and walleye (Stizostedion vitreum vitreum). The site
and nearby areas provide good habitat for water fowl and are
located along an important bird migration route. There are no
known occurrences of Federal- or State~listed endangered,
threatened, or otherwise significant species, natural plant
communities, or natural features at the Cannelton site.

Detected concentrations of chromium in the surface water of the St.
Marys River exceed specific federal and state standards. The
maximum detected concentration of chromium exceeds the acute and
chronic freshwater quality criteria, the Great Lakes Water Quality
Agreement of 1978, and the Michigan Act 245 (Rule 57) guidelines.



16

Several studies were done to assess risks to various aspects of the

environment. Specifically, sediment toxicity studies, benthic
macroinvertebrate community studies, and a soil toxicity study were
performed. The results of these studies were compared to the

results of sediment and soil chemical analyses. A wetlands gquality
assessment was also done.

An attempt was made to use these types of tests to derive
ecologically based clean-up standards for sediments and soils in
wetland areas, which proved to be unsuccessful due to a lack of
correlation between effects and concentrations of contaminants.
The following is a brief summary of the results of sediment
toxicity studies performed on the organisms Chironomus riparius and
Hyalella azteca and soil toxicity studies performed on earthworms.

For Chironomus riparius, the toxicity tests indicate that sediments
are not acutely toxic to this organlsm There were no
statistically significant differences in mortality between sample
locations and the reference location or the laboratory control.
Some statlstlcally significant differences in mean growth were
observed in sediments from locations ERT-Sd1l and ERT-Sd2.

The results of the Hyalella azteca test were mixed. Mortality was
observed in all sediment sample locations, including the upstreanm
reference location, and ranged from 45% to 100%. There was no
correlation between observed mortality and chromium concentrations,
nor with any other metal concentration or physical parameter
measured. For instance, the sample with the highest concentration
of chromlum, which was locatlon ERT-5d2 with 40,000 ppm chromium,
resulted in mortality of 53.35%. The reference location, ERT-S5d3
with 10 ppm chromium, resulted in a similar percentage of mortality
of 56.65%. These results indicate that chromium concentrations
were not the major or sole factor influencing the test results,

making interpretations difficult.

The results of the earthworm toxicity test were similar to the
Hyalella azteca results in that mortality was observed in some
samples, but no correlation between any chemical concentration and
percent mortality was found. The highest mortality (100%) was
observed in soil sample 8 (ERT-S8), where total chromium was 22,000
ppm. No mortality was observed in the sample with the hlghest
chromium level, ERT-S13 with 26,000 ppm chromium. Earthworms in
soil from the reference locatlon had the third highest mortality
observed, where total chromium was only 28 ppm. The results were
similar in the bioaccumulation studies, where the amount of
chromium accumulated did not correlate w1th chromium concentrations
in the samples.

The results of these studies were in some cases difficult to
interpret. When looking at test mortality, none of the results
showed that there was a relationship ©between chemical
concentrations or other measured parameters and the effects seen in
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the laboratory tests. Benthic communities in Tannery Bay did
appear to be stressed relative to reference locations, but again
these effects could not be associated with any chemical
concentrations.

There are several confounding factors which could have influenced

the test results. Sediment type, presence of tannery waste
material and saw dust in the sediment may have been factors in the
sediment toxicity tests conducted in the laboratory. In the

benthic community studies, communities could be affected by
physical habitat of the bay with the presence of tannery waste
material, saw dust and scrap lumber; constantly changing water
levels due to seiche effects and boat passage; and inherent
differences between bay communities and river communities. While
some effects were observed, no cause anrd effect relationship could
be established between site contaminants and impacts to the
environment based on the studies done to date.

The wetlands gquality assessment indicated that the wetlands
contained diverse habitats ranging from open water to forested
wetlands. These wetlands appear to be functioning as gquality
habitat, supporting diverse plant and animal life.

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action selected
in this ROD, may present an imminent and substantial endangerment
to public health, welfare, or the environment.

DESCRIPTION OF ALTERNATIVES

Seven alternatives were developed and evaluated for the Cannelton
Industries site. Alternatives 1 through 6 are presented in more
detail in the Feasibility Study document, while Alternative 7 was
developed later and can be found in a Feasibility Study Addendum.
Both of these documents are available in the information rep051tory
and the Administrative Record file for the site.

It should be noted that all the alternatives, with the exception of
Alternatives 1 and 6, are similar in that they require the
excavation of waste, scoils and sediments and disposal in a
landfill. The differences are in the amount of material to be
excavated, whether the contaminated material is deposited in an on-
site or off-site landfill, and whether the waste is treated before
disposal. Alternative 1: No Action, and Alternative 6, which
involves capping, or covering, the waste material in place, are the
other two approcaches considered. All alternatives are described in
more detail below.

The site has been divided into five different zones because of the
potential for location-specific remediation strategies within the
site. 2Zone A includes the western shoreline where general refuse
was dumped. Zone B is the main tannery waste discharge area. Zone
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C is comprised of the soils and wetlands of Tannery Point as well
as some additional soils along South Street. Zone D includes all
the affected sediments in the St. Marys River and in Tannery Bay.
Zone E is the former plant area. The zones are shown in Figure 3.
These designations will be used throughout the remainder of this
ROD.

The costs presented for each alternative include capital costs
(such as equipment, labor and other construction expenses to put
the remedy in place) and operation and maintenance (O&M) costs
(such as monitoring the groundwater or maintaining the cap). These
costs are then presented as a "net present worth," a method of
economic calculation that estimates the total amount of money which
would need to be invested today at 5 percent interest, assuming a
30 year project life, in order to cover initial construction costs
as well as future maintenance costs. :

A list of Federal and State Applicable or Relevant and Appropriate
Requirements (ARARs) which apply to the site are listed and
described in the Statutory Determinations Section of this ROD. The
major ARARs for the following alternatives include: Michigan Act
307; Michigan Act 245, Part 4, Rule 57; Michigan Act 641; RCRA
Subtitle D; Safe Drinking Water Act; and the Clean Water Act.
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Alternative 1: No Action

Superfund regulations, which are contained in the National
Contingency Plan (NCP), require that a "no action" alternative be
considered at every site. This alternative serves as the basis to
which all other alternatives can be compared. Under this remedial
alternative, no active remedial action or institutional action
would be taken regarding the site.

Timeframe: Not Applicable
Capital Costs: $0

O & M Costs: S0

Net Present Worth: S0
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Alternative 2: Removal and Disposal of Debris, Waste, Soils, and
Sediments in an On-8ite Landfill; Dewatering of Areas During
Excavation; Treatment and Disposal of Groundwater from Dewatering
Operation.

Under this alternative, debris, waste and soils would be excavated
from Zones A, B, C and E. Before and during excavation in Zones B
and C, groundwater from the excavation area would have to be
collected to aid in excavation. A passive drain system could also
be used to lower the water table in Zones B and C. Collected






19

groundwater would be disposed after analysis and any necessary
treatment in compliance with appropriate regulations. all
excavated and dredged material would be placed in an on-site solid
waste (Subtitle D, Michigan Act 641) landfill, and the landfill
would be closed after the removal of solls, waste and sediment was
complete. Excavated areas in Zones A, B and C would be filled with
clean soil to stabilize the shoreline and revegetated to minimize
erosion. Groundwater would be monitored over time to see if
removal of contaminated soils was effective in improving
groundwater quality and to detect any potential releases from the
on-site landfill.

In order to determine how much soil and sediment would be
excavated, cleanup criteria were developed for each site
contaminant. The criteria are the highest concentrations of a
chemical which could be left behind after the cleanup is done. For
this alternative, the cleanup criteria for soils are based on
background concentrations of a chemical found near the site, or on
a calculation of 20 times the groundwater standard, whichever
number is higher. If both of these numbers are below the level at
which the chemical can be detected, then the cleanup number is set
at the detection 1limit. This approach is based on Michigan's
Environmental Response Act 307. The sediment criteria for chromium
were based on a model which attempted to predict how much chromium
might leach out of sediments into surface water. The groundwater
is expected to meet drinking water standards at completion of the
remedial action.

Estimated volume to be removed: 406,500 cubic yds
Timeframe for remedial action: 3-4 years

Capital Costs: $27,400,000 :

O & M Costs: Year 1 -- $458,000

Years 2-3 -- $449,000
Year 4 -- $579,000
Years 5-8 -- $303,000
Years 9-30 -- $185, 000

Net Present Worth: $30,200,000

*******************************************************************

Alternative 3: Removal and Disposal of Debris, Waste, Soils, and
Sediments in an off-gite Landfill; Dewatering of Areas During
Excavation; Treatment and Disposal of Groundwater from Dewatering
Operation.

All ground water collection and treatment, excavation, dredging,
removal actions and cleanup criteria would be identical to that of
Alternative 2. Disposal of excavated and dredged material would be
in an off-site solid waste landfill, permitted and in compliance
with RCRA Subtitle D and Michigan Act 641. Groundwater monitoring
would be done for a shorter period because there would not be an
on-site landfill.
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Estimated volume to be removed: 406,500 cubic yds
Timeframe for remedial action: 3-4 years
Capital Costs: $32,700,000
O & M Costs: Year 1 -- $458,000
Years 2-3 -~ $449,000
Year 4 -- $5444,000
Years 5-8 -- $156,000
Years 9-30 -- SO
Net Present Worth: $34,800,000
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Alternative 4: Removal of Debris, Waste, Soils, and Sediments; On-
8ite Incineration of Organic Waste Material from Zones B and D;
Dewatering of Areas During Excavation; Treatment and Disposal of
Groundwater from Dewatering Operations; and Disposal of Debris,
Waste, Boils, and Sediments in an On-Site Landfill.

All ground water collection and treatment, excavation, dredging,
removal, cleanup criteria, on-site disposal actions and monitoring
will be identical to that of Alternative Two. Incineration would
be used to reduce the volume of the waste in Zone B and a portion
of the sediments in Zone D to be placed in the on-site landfill.
The ash residue might have to be treated prior to disposal because
it may then be a RCRA characteristic waste. A transportable,
rotary kiln incinerator would be mobilized on-site to carry out
this alternative.

Estimated volume to be removed: 406,500 cubic yds
Timeframe for remedial action: 3-4 years

Capital Costs: $45,700,000

O & M Costs: Year 1 —-- $458,000

Years 2-3 -- $449,000
Year 4 -- $579%,000
Years 5-8 -- $303,000

Years 9-30 -- $171,000
Net Present Worth: $49,800,000
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Alternative 5: Removal of Debris, Waste, Soils, and Sediments; On-
gite Incimneration of Organic Waste Material from Zones B and D;
Devatering of Areas During Excavation; Treatment and Disposal of
Groundwater from Dewatering Operations; and Disposal of Debris,
Waste, Soils, and Sediments in an Off-3ite Landfill.

All ground water collection and treatment, excavation, dredging,
removal, cleanup criteria, and incineration actions would be
identical to that of Alternative 4. Disposal of removed/treated
material would be in an off-site RCRA Subtitle D/Act 641 solid
waste landfill. Monitoring requirements would be the same as those
for Alternative 3.

-
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Estimated volume to be removed: 406,500 cubic yds
Timeframe for remedial action: 3=-4 years
Capital Costs: $49,500,000
O & M Costs: Year 1 ~- $458,000
Years 2-3 -- $449,000
Year 4 -- $444,000
Years 5-8 -- $156,000
Years 9-30 -- %0
Net Present Worth: $51,500,000

*****************************************************************

Alternative 6: Removal and Disposal of Debris and Sediments in an
On-Site Landfill; Cap All Other Areas; and Collect Groundwater from
Zones B and E and Treat and Dispose.

Under this alternative, only the debris and soils in Zone A and the
waste and sediments in Zone D would be excavated and disposed of in
a Subtitle D/Act 641 solid waste landfill that would be constructed
on-site. These Zones would be excavated because of the difficultly
of in-place containment. Cleanup standards for the excavation
would be the same as for Alternatives 2, 3, 4 and 5. The rest of
the waste and contaminated soil would be left in place, and these
areas would be regraded to facilitate drainage, capping, and
revegetation. A solid waste cap with a low permeability layer
would be placed over Zone B to minimize infiltration/leaching. A
single-media, permeable cap would be placed over Zones C and E to
prevent direct human contact. The cap systems would also reduce
the potential for particulate air emissions and contaminant
migration to surface water via storm water run-off and erosion.
Groundwater discharging from Zone B would be collected via an
interceptor trench, discharged by pumping to the sanitary sewer,
and treated off-site at the POTW. Wetlands losses in Zones B and
C could be mitigated by backfilling a portion of Zone D (Tannery
Bay) to the average water level of the St. Marys River and by
vegetating. The area excavated along the St. Marys River in front
of Zones B and C would be backfilled with sand, and a break wall
(rip-rap barrier) would be installed to minimize erosion.
Excavated areas in Zone A would be filled with clean soil to
stabilize the shoreline and revegetated to minimize erosion.

Estimated volume to be removed: 166,800 cubic yds
Timeframe for remedial action: 3-4 years, plus long-term
groundwater collection and treatment
Capital Costs: $20,000,000
O & M Costs: Year 1 -- $458,000
Years 2-3 -- $420,000
Year 4 -- $598,000
Years 5-8 -- $363,000
Years 9-30 -- $363,000
Net Present Worth: $25,900,000
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Alternative 7: Removal and Disposal of Debris, Waste, Soils and
Sediments in an On-8ite Landfill; Dewatering of Areas During
Excavation; Treatment and Disposal of Groundwater from Dewatering
Operation; Preservation of On~S8ite Wetlands to the Extent Possible.

This alternative is similar to Alternative 2, except that the
cleanup criteria which determine the volume to be excavated are
different. The cleanup criteria for soils are based on
concentrations which would be protective if people were to ingest
or contact soils or sediments or inhale dust from the site. The
effects of contamination and waste material on the environment were
also taken into account. Soils and sediments which exceed these
criteria and tannery waste material in Tannery Bay and in the St.
Marys River would be removed and placed in an on-site solid waste
landfill. Sediments in Tannery Bay which do not exceed the clean-
up criteria would be contained in place.

Groundwater would be addressed by excavation of the contaminated
source material (soils and waste) and would be monitored after the
cleanup was complete. Since groundwater would be collected and
treated during excavation activities and the majority of the source
of contamination would be removed, it is expected that groundwater
would meet health-based drinking water standards in the aquifer and
would be protective of surface water. If it was found that health-
based drinking water standards were not met after removal of soils
and waste, deed restrictions would be placed on groundwater beneath
the site so that no drinking water wells would be installed. Long-
term monitoring of the groundwater would be performed.

Surface water would also be addressed by removal of soils and
sediments above the cleanup criteria as well as removal of tannery
waste material from the river and Tannery Bay. Surface water would
also be monitored and would be expected to meet Michigan surface
water criteria under Act 245, Part 4, Rule 57. Since contamination
above background levels of chemicals such as chromium and mercury
would be left in the wetlands and sediments of Tannery Bay,
additional monitoring of the environment would be performed. The
main shoreline would be stabilized as necessary to allow for
revegetation and to prevent erosion.

Estimated volume to be removed: 199,700 cubic yds
Timeframe for remedial action: 3-4 years
Capital Costs: $14,400,000
O & M Costs: Year 1 -- $458,000
Years 2-3 -- $449,000
Year 4 =-- $579,000
Years 5-30 -- $303,000
Net Present Worth: $19,700,000
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*****************************************************************

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES: THE NINE CRITERIA

In accordance with the NCP, the relative performance of each
alternative is evaluated using the nine criteria [Section
300.430(e) (9) (1iii)] as a basis for comparison. An alternative
providing the "best balance" of tradeoffs with respect to the nine
criteria is determined from this evaluation.

Threshold Criteria

Overall Protection of Human Health and the Environment: determines
whether an alternative eliminates, reduces, or controls threats to
human health and the environment.

Compliance with Applicable or Relevant and Appropriate Requirements
(ARARS): evaluates whether the alternative meets federal and state
environmental laws pertaining to the site.

Balanc Criteri

Long-Term Effectiveness and Permanence: considers the ability of
an alternative to protect human health and the environment over
time.

Reduction of Toxicity, Mobility or Volume Through Treatment:
evaluates an alternative's use of treatment to reduce the harmful
nature of contaminants, their ability to move in the environment,
and the amount of contamination present.

Short-Term Effectiveness: considers the length of time needed to
implement an alternative and the risks it poses for workers,
residents, and the environment during implementation.

Implementability: considers the technical and administrative
feasibility of implementing an alternative.

Cost: includes estimated capital and operation and maintenance
(O&M) costs, as well as present-worth costs.

Modifying Criteria

State Acceptance: considers whether the state agrees with U.S.
EPA's analyses and recommendations as presented in the RI/FS and
the Proposed Plan,

Community Acceptance: summarizes the public's general response to
the alternatives described in the Proposed Plan and the FS. The
specific responses to public comments are addressed in the
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Responsiveness Summary attached to this ROD.

EVALUATION QF THE ALTERNATIVES AGAINST THE NINE CRITERIA

The following analysis evaluates the seven alternatives under each
of the nine evaluation criteria.

1) Overall protection of human health and the environment. All
alternatives, except Alternative 1, would be expected to provide
long-term protection of human health by reducing or eliminating
exposure pathways. In addition, the environment would be protected
in the long-term by all alternatives (except Alternative 1) through
reduction of the quantity of contamination that is released or
exposed to the environment.

Alternatives 2, 3, 4, and 5 are similar in terms of their
protection of human health and the environment. 1In each of these
alternatives, the materials of concern (wastes, soils, and
sediments) would be removed from the environment and placed in a
secure landfill, where the potential for migration of the
contaminants into ground water, surface water, and ambient air is
significantly reduced and the potential for direct contact with
contaminants is eliminated. Removal of the guantity of soils
proposed in these alternatives would eliminate a diverse, high-
guality 15-acre wetland . Excavation and dredging of the sediments
would eliminate the potential leaching of contaminated sediments to
surface water and would provide a clean habitat for bottom-dwelling
animals, but these activities could resuspend contaminated sediment
in the short-term.

Alternative 6 would use a solid waste landfill cap for reducing the
infiltration of water through the most severely impacted areas and
a modified, single-media cap of porous soils for minimizing the
possibility of human dermal contact in other impacted areas. The
caps would also be intended to limit migration of contaminants in
storm water run-off to surface water and air emissions to
acceptable levels. Erosion controls would be implemented along the
St. Marys River and Tannery Bay shorelines to reduce potential for
transport of contaminated solid waste or soil particulates into
surface water. The contaminated sediments at the site would be
isolated from human contact through removal and disposal in an
on-site landfill with a cap.

Alternative 7 removes a lesser volume of soils and sediments, but
the remaining chemical concentrations would be below levels wh.ch
present a human health risk due to ingestion or dermal contact uith
soils and sediments or inhalation of dust from the site. All
removed material would be contained in an on-site landfill. Since
chemical concentrations in the wetlands and in the sediments also
have not been shown to be significantly toxic to organisms in the
studies done to date, Alternative 7 is also protective of the
environment. Additional benefit is realized by preserving the
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wetlands to the extent possible and by reducing the amount of
dredging and potential resuspension of contaminated sediments.
Removal of tannery waste material from the bay will improve the
physical habitat for benthic organisms and reduce the potential for
resuspension of exposed tannery waste material on the shorelines of
Tannery Bay.

Public health may be affected by short~-term emissions of airborne
contaminants during construction activities for all the remedial
alternatives except Alternative 1. However, these emissions would
be reduced or eliminated via implementation of dust control
measures in all the alternatives.

2) Compliance with ARARsS: With the exception of Alternative 1, all
alternatives would meet the chemical-specific, action-specific and
location-specific requirements set forth in federal and state laws.
Michigan's Act 307 is a comprehensive law and regulation which
applies to this site. Alternatives 2, 3, 4, and 5 meet specific
cleanup standards presented in Act 307, while Alternatives 6 and 7
meet the site-specific requirements in Aact 307. Further
explanation of Michigan Act 307 and the other ARARs for this site
can be found in the Statutory Determinations Section.

3) Long~term effectiveness and permanence:

Alternatives 2 and 4 would be effective in the long-term. Although
the amount of contamination on the site would not be reduced
(simply transferred from one point to another), the contamination
in the soils and sediments would be effectively isolated from the
environment by the on-site landfill cap and liner. Residual
contamination accessible to the general public after completion of
remedial activities would be minimal and would be below acceptable
levels. The long-term effectiveness of these alternatives is a
function of the long-term integrity of the landfill, which is
expected to be good if the landfill is well-designed and maintained
over time.

Alternative 7 also provides long-term effectiveness and is similar
to Alternatives 2 and 4. Highly contaminated soils and sediments
would be isoclated in the on-site landfill, while some scil and
sediment contamination below acceptable human health-based levels
would be managed in place. Evidence to date indicates that
contaminant levels being left in place are also not harmful to the
environment. The long-~term effectiveness of these alternatives
is a function of the long-term integrity of the landfill, which is
expected to be good if the landfill is well-designed and maintained
over time.

Alternatives 3 and 5 would also be effective in the long-term. The
amount of contamination on the site would be reduced via
transportation off-site. Residual contamination that would remain
after completion of remedial activities would be minimal and would
be below acceptable levels. The long-term effectiveness of these
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alternatives would be a function of the long-term integrity of the
landfill. If the waste is disposed of in a properly designed
facility, the long-term effectiveness would be similar to that of
waste stored in an on-site landfill.

The ground water cleanups for Alternatives 2, 3, 4, and 5 are
expected to be effective in the long-term because the soils which
exhibit potential for leaching unacceptable levels of contamination
would be removed and the ground water which exceeds acceptable
levels would be recovered. Alternative 7 is expected to be as
effective as Alternatives 2, 3, 4 and 5 even though levels of
contaminants above background will be left in soils. Levels in the
groundwater after remediation are expected to be protective of
human health and the environment and will be monitored. The
long-term effectiveness of the ground water cleanup for
Alternatives 3 and 5 may be more reliable than that for
Alternatives 2, 4 and 7 because no wastes, soils, and sediments
would remain on-site.

Alternative 6 would be effective in the long-term provided that the
landfill cap, soil cover and shoreline erosion control were
properly and effectively maintained. Since waste material would
continue to be in contact with groundwater in Zone B, collection of
groundwater and off-site treatment in a POTW may be necessary.
This approach would probably not be as effective as removing highly
contaminated waste and soils from contact with groundwater.

4) Reduction in toxicity, mobility or volume through treatment: In
Alternatives 2, 3, 6, and 7, no treatment process is used to
address soils or sediments. Therefore, there is no reduction in
toxicity, mobility or volume through a treatment process.
Alternatives 4 and 5 utilize incineration to treat organic waste
materials from Zone B and part of Zone D. This treatment of soils
and sediments will reduce the volume of waste to be disposed, but
it may increase the mobility of metals in the resulting ash,
because the organic material to which the metals are probably
currently bound will be destroyed.

5} Short=term effectiveness: For all alternatives , there could be
dust emissions during excavation activities to which workers and
the surrounding community could be exposed. To address this
threat, dust control measures will be implemented during excavation
activities, and workers will wear protective clothing to reduce the
risks associated with remediation. There will also be a higher
than usual volume of construction traffic for Alternatives 2-7
because of the transport of materials either to or from the site.
All alternatives would take a similar amount of time to implement.

Alternatives 2, 3, 4, and 5 will create a short-term impact to the
environment by excavating the 15-acre wetlands on Tannery Point.
This would result in a loss of habitat for numerous birds, mammals
and amphibians which currently occupy the area. The wetlands would
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probably be re-established, although it may be difficult to re-
establish a wetlands of similar quality and diversity. Alternative
6 would create a similar impact to the wetlands by clearing the
vegetation and putting a soil cover over the area. While
Alternative 7 would require some wetlands to be excavated, an
objective of the alternative is to preserve the wetlands area to
the extent possible and allow some localized areas of contamination
to remain in place.

6) Implementability: All the alternatives are technically feasible
because the technology exists for the various remedy components,
including excavation, dredging, incineration and landfill
construction. Administratively, the alternatives which call for
on-site landfilling would be somewhat easier to implement because
a permit for landfill construction would not have to be obtained
from the State. Depending on the off-site landfill chosen for
Alternatives 3 and 5, a permit for construction of a new landfill
cell may be required to accommodate the volume of waste material
removed from the site. This is based on contact with the landfill
in Chippewa County. If Alternatives 2 or 4 were to be implemented,
additional land adjacent to the former plant site may have to be
used for the landfill in order to accommodate the large volume of
material.

For all alternatives, if the remedy chosen is not found to be
protective of human health and the environment, additional remedial
action could be undertaken fairly easily if determined to be
necessary. Clean soil used to backfill excavated areas would have
to be removed before additional contaminated soils or sediment
removal could take place. For Alternatives 2, 4 and 7, the on-site
landfill options, any additional soil or sediment removed would
require off-site disposal or construction of another on-site
landfill cell, since the on-site landfill would probably have
already been closed.

7) Cost: The capital costs, operation and maintenance costs and
net present worth of each remedial alternative are listed after
each alternative description above. Cost-effectiveness 1is
discussed in the Statutory Determinations section below.

8) State Acceptance: The State of Michigan has not concurred with
the remedy as selected in this ROD.

9) Community Acceptance: Community acceptance is assessed in the
attached Responsiveness Summary. The Responsiveness Summary
provides a thorough review of the public comments received on the
Proposed Plan, and the Agency's responses to those comments.

THE SELECTED REMEDY

Based upon consideration of the requirements of CERCLA, as amended
by SARA, the NCP, the detailed analysis of alternatives and public
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comments, U.S. EPA has selected Alternative 7, as the remedial
action for the Cannelton Industries site. Given the available
information, the Agency believes that this alternative is
protective of human health and the environment, complies with
ARARs, provides the best balance of trade-offs under the nine
criteria, and also represents a cost-effective solution. The main
differences between this alternative and the other excavation and
dredging alternatives being considered are the chemical clean-up
criteria being used to determine how much excavation is necessary
and the location of disposal.

Alternative 7 involves the excavation and consolidation of waste
material, soils and river sediments which exceed specific chemical
standards into an on-site landfill. The chemical standards and
their derivation are described below, but, in general, the
remaining concentrations in soils and sediments will attain, for
each contaminant, a 1x10% carcinogenic risk level or a hazard index
of 1.0 or less for exposure due to ingestion, dermal contact or
inhalation. Application of the groundwater model showed that
current levels of chromium, lead and mercury in soils may not be
protective of surface water. Additional testing of chromium, lead
and mercury will help determine what residual levels of these three
contaminants in soils and sediment will be protective of surface
water and the ecosystem. Once standards are derived, short-term
and long-term effectiveness and cost-effectiveness will be taken
into account when delineating excavation areas. Only material from
the site will be placed in the landfill, which will be closed after
all excavation is complete. The landfill will be constructed and
closed according to the technical standards of RCRA Subtitle D and
Michigan Act 641 regulations. Sediments in the St. Marys River
which do not exceed the cleanup criteria will be left in place.
Groundwater will be addressed by excavation of the contaminated
source material (soils and waste) and will be monitored after the
cleanup is complete. Surface water will be addressed by removal of
soils and sediments above the cleanup criteria, removal of tannery
waste material from the river and Tannery Bay, and long-term
monitoring.

The estimated capital costs are $14,400,000 and the net present
worth is $19,700,000. Estimated Operation and Maintenance costs
are $458,000 for the first year, $449,000 for years 2-3, $579,000
for year 4, and $303,000 for years 5-30.

Rationale

The criteria used for Alternatives 2, 3, 4, 5 and 7 would protect
people from health effects due to ingestion of and dermal contact
with the soils and sediments and inhalation of dust particles from
the site. The criteria for Alternatives 2, 3, 4 and 5 would also
protect groundwater, and subsequently surface water, from leaching
of contaminants from the soils, based exclusively on the "twenty
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times groundwater" standards presented in Michigan Act 307.
However, based on the current groundwater and surface water
information which shows that these two media at present are only
minimally contaminated and currently present no unacceptable risk
to human health, the soil clean-up standards proposed under
Alternative 7, including those to be derived through additional
testing, would be protective of groundwater and surface water,
especially when taking into account the large flow volumes of both
the groundwater discharge and the st. Marys River.

It is 1likely that after cleanup standards are derived and
excavation is complete, levels of contaminants above background
will remain. Contaminants above cleanup standards in select areas
may also remain,. EPA believes that management of some
contamination in place under Alternative 7 is protective of the
environment, based on the relative impacts of contaminant effects
compared to the effects of excavation and dredging activities. The
environmental benefits which may result from removal of all
contamination must be weighed against the destructive nature of the
excavation activities which would be required.

Although it cannot be definitively stated that the contaminants are
having no effect on the environment, no impacts to the environment
have been clearly associated with even the high 1levels of
contamination, in the ecological toxicity studies done to date. In
applying any newly derived cleanup levels for chromium and mercury
in soils and sediment, the short-term and long-term effectiveness
and cost-effectiveness of removing the material will be taken into
account. This may result in some levels of contaminants above
derived standards to be left in soils and/or sediment. U.S. EPA's
opinion is that large-scale destruction of a quality wetland
habitat and dredging and possible resuspension of a large volume of
sediments would degrade the environment more than leaving some
elevated 1levels of chemicals in place and may not be cost-
effective. Removing tannery waste material from the Sst. Marys
River and Tannery Bay will remove areas with the highest levels of
contaminants found in the sediments, and will greatly improve the
habitat for benthic organisms. All concentrations left will be
below acceptable human health-based levels, and monitoring of the
residual contamination and its effect on the environment will be
done to ensure that the remedy is protective.

Performance Standards

1. 80il -- In general, clean-up standards for individual
chemicals are based on the Direct Human Contact (DHC)
standard, as presented in Michigan Act 307 under a Type B soil
Clean-up, to protect human health based on ingestion and
dermal contact threats. DHC numbers are derived based on the
algorithm set forth in Michigan Act 307 R 299.5711(5). These
calculations use the most recent toxicological data, and are
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based on a carcinogenic risk level of 1x10% or a hazard index
of 1.0. Other factors, such as the method detection limit and
background concentrations, were also taken into account. 't
is required that remaining soils concentrations will alsc be
protective of groundwater and subsequent discharges to surr.ce
water.

For cadmium and lead, the DHC, as calculated per Act 307, is
selected as the cleanup level. The DHCs are 100 mg/kg for
cadmium and 400 nmg/kg for lead. To confirm whether these
concentrations will ultimately be protective of groundwater
and surface water, leachate tests pursuant to Act 307 R
299.5711(2) (b), or another appropriate method developed by EPA
will be performed. For any leachate studies performed, the
concentration of the leachate will be evaluated against the
health-based standard for the medium with which the soil
interfaces, and its ability to comply with Act 307, R
299.5713. In accordance with Act 307, R 299.5707, if soil
leachate or other approved studies as described above find the
contribution of contaminants from site soils to be within the
range of the contribution from background soils, compliance
with the Act will be considered to have been attained.

In the case of arsenic, the DHC was very low. Since the DHC
was below background levels near the site, the background
concentration, calculated using existing data to be 12.8
mg/kg, was chosen as the clean-up standard. For the
carcinogenic polynuclear aromatic hydrocarbons (PAHs), the DHC
values are all the same and are below the method detection
limit (MDL) for PAHs. Therefore, the clean-up number for
carcinogenic PAHs is the MDL, which is 0.33 mg/kg. Samples to
determine background concentrations of PAHs in the vicinity of
the site can be collected and will be applied as the cleanup
standard if less stringent.

A slightly different approach was taken with chromium, based
on the fact that the inhalation route of exposure, rather than
the DHC route, is the most toxic for both hexavalent and
trivalent forms of chromium. Using the air model developed
for the Baseline Risk Assessment, under the current
residential scenario, acceptable soil concentrations were
backcalculated based on a 10% cancer risk level for hexavalent
chromium and a Hazard Index of 1 for trivalent chromium. The
results of this calculation are a cleanup standard of 5300
mg/kg for trivalent chromium and 23 mg/kg for hexavalent
chromium. To confirm whether this concentration will
ultimately be protective of groundwater and surface water,
leachate tests pursuant to Act 307 R 299. 5711(2)(b), or
another appropriate method developed by EPA will be performed,
as described above for lead and cadmium.
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For mercury, it appears that the Act 307 DHC may not be
protective of the groundwater and surface water, after
comparison with the groundwater model presented in the FS
Addendum. Upon applying the leachate approach dictated under
R 299.5711(2) (a), using TCLP data from the RI, it is found
that the present levels of mercury for the soils tested dec not
leach above the acceptable method detection limit. According
to the rule, as stated in R 299.5711(2) and R 299.5721,
present levels of mercury at the site may meet a Type B
cleanup.

However, EPA acknowledges that, while potentially compliant
with the rules, the mercury levels at the site may not be
protective of surface water, and believes that further
assessment of the site's contribution of mercury to the St.
Marys River and the ecosystem is warranted. It will be the
objective of the cleanup to reduce the levels of mercury
discharging from the site to health-based or background
levels, whichever is less stringent. EPA Dbelieves that
methods with lower detection limits may be necessary to
adequately assess the site's impact on the environment due to
mercury.

2, BSediments -- Excavation, dewatering and placement in an
on-site landfill is proposed for those on-shore and near-shore
sediments which pose a threat to human health through direct
contact or to the river through resuspension and transport.
The same clean-up standards which apply to soils also apply to
sediments. Tannery waste, consisting of hair and hide
material, will also be removed, since the highest levels of
contaminants appear to be associated with these materials and
since these wastes provide a poor substrate for benthic
macroinvertebrate communities. To evaluate those contaminant
levels which may remain after the above remediation,
additional testing will be conducted prior to excavation to
ensure that the cleanup will be protective of human health and
the environment. As described above for soils, leachability
studies or other appropriate studies shall be performed for
chemicals of concern to ensure that sediments do not cause an
exceedance of Michigan Act 245, Rule 57 surface water
criteria, or background, whichever is less stringent.

3. Groundwater -- It is probable that groundwater will meet
health-based drinking water standards after the performance
standards for soil are met. If health~based drinking water
standards are not met, institutional controls in the form of
deed restrictions will be sought to prevent installation of
drinking water wells. The other performance standard for
groundwater is that the discharge of groundwater to surface
water is protective of surface water, per Michigan Act 307, R
299.5713. It is expected that after source removal,
groundwater conditions will improve and surface water will be
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protected. If groundwater conditions do not improve and/or
groundwater is found to be adversely impacting surface water,
additional measures may be evaluated. To assess the impact of
groundwater on surface water, groundwater will be monitored
for attainment of surface water criteria in wells lining the
site shoreline, or equivalent.

During excavation, groundwater will be collected, analyzed and
treated, if necessary, prior to disposal. If it meets the
relevant pre-treatment requirements, water can be disposed at
the Publicly Owned Treatment Works ({POTW). If applicable
NPDES standards are met, water can be discharged to the river.
If the water analyses show that it does not meet requirements
for either of these options, alternate off-site treatment
would be required.

4. B8urface Water -- Surface water will be addressed through
the removal of soils and sediments above cleanup standards.
After removal, surface water will be monitored and will be
expected to meet Michigan Act 245, Rule 57 standards, assuming
a site-specific hardness of 40 mg/L, when necessary for the
calculation of a standard. The point of standards application
will be at all points within the St. Marys River and Tannery
Bay. Any exceedance detected will only be considered an
exceedance if there is a statistically significant difference
between background and site sample concentrations. If
background concentrations for a particular contaminant are
found to be above the Rule 57 standard, then a background
standard will be calculated and will apply. Also, if the Rule
57 standard is below acceptable method detection limits (MDL),
then the MDL will apply. Surface water monitoring results
will assist in determining whether groundwater and sediment
are in fact protective of surface water.

5. Landfill -- The on~site containment area will be
constructed to meet the minimum technical standards of RCRA
Subtitle D or Michigan Act 641, which regulates solid waste
disposal, and will be closed in accordance with the same Act.
Given the location of the site, an adequate frost protection
layer will be required to ensure the integrity of the cap.

6. Beological Toxicity Testing -- Additional ecological
toxicity studies will be done to ensure that remaining levels
of contaminants in soils and sediment are protective of the
environment. These will include studies to assess the
biocaccumulative threat of mercury.

7. Shoreline Stabilization -- Based on sound engineering
practice, the shoreline will be stabilized to the extent
necessary after excavation is complete. This is particularly
important given the location of South St., which must be
protected from potential erosion.
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STATUTORY DETERMINATIONS

The selected remedy must satisfy the requirements of Section 121
(a-e) of CERCLA, as amended by SARA, to:

a. Protect human health and the environment;

b. Comply with ARARS;

c. Be cost-effective;

d. Utilize permanent solutions and alternative treatment
technologies to the maximum extent practicable; and,

e. Satisfy the preference for treatment as a principal
element or provide an explanation as to why this
preference is not satisfied.

The implementation of Alternative 7 at the Cannelton Industries
site satisfies the requirements of CERCLA, as amended by SARA, as
detailed below:

a.

Protection of Human Health and the Environment

This selected remedy provides protection of human health and
the environment.

Implementation of the selected alternative will reduce and
control potential risks to human health and the environment
posed by exposure to site contaminants by excavating waste
material and soils and sediments above human health-based
criteria and containing this material in an on-site landfill.
The risk will be reduced to a risk level of 1x10° for
carcinogens, and the Hazard Indices for non-carcinogens will
be less than one. Removal of waste, soils and sediments will
reduce the source of groundwater and surface water
contamination.

The selected remedy removes a lesser volume of soils and
sediments than other alternatives considered, but the
remaining chemical concentrations would be below levels which
could cause a human health risk due to ingestion or dermal
contact with soils and sediments or inhalation of dust from
the site. Since chemical concentrations in the wetlands and
in the sediments have not been shown to be significantly toxic
to organisms in the studies done to date, Alternative 7 is
also protective of the environment. The remedy attempts to
balance wetland preservation and reduction of dredging and
potential resuspension of contaminated sediments with removing
contaminant threats from the environment. Removal of tannery
waste material from the bay will improve the physical habitat
for benthic organisms and reduce the potential for
resuspension of exposed tannery waste material on the
shorelines of Tannery Bay. There are no unacceptable short-
term risks associated with the remedy.
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Compljance with ARARS

The selected remedy will comply with all Federal and/or State,
where more stringent, ARARSs. The following ARARs will bhe
attainead.

1. Chemical-specific ARARS

Chemical-specific ARARs regulate the release to the
environment of specific substances having certain chemical
characteristics. Chemical-specific ARARs typically determine
the extent of clean-up at a site. By removal of the source
and continued monitoring, EPA believes that all chemical-
specific Federal and State ARARs will be met.

Federal ARARS

Safe Drinking Water Act MCLs and MCLGs -=- Maximum Contaminant
Levels (MCLs) and non-zeroc Maximum Contaminant Level Goals
(MCLGs), the federal drinking water standards promulgated
under the Safe Drinking Water Act (SDWA), are applicable to
municipal water supplies servicing 25 or more people. At the
cannelton Industries site, MCLs and MCLGs are not applicable,
but are relevant and appropriate since the agquifer in the area
of contamination could be suitable for use as a source of
drinking water in the future. MCLGs are relevant and
appropriate when the standard is set at a level greater than
zero (for non-carcinogens), otherwise, MCLs are relevant and
appropriate. The point of compliance is beyond the waste
management boundary, which at the Cannelton Industries site
will be beyond the edge of the capped containment area.

Clean Water Act -- Under the Federal Water Pollution Control
Amendment of 1972, commonly known as the Clean Water Act of
1972 (CWA), the U.S. EPA has established federal guidelines
for development of water gquality criteria to protect human
health and aquatic life from exposure to pollutants. These
federal ambient water quality criteria (AWQC) are developed as
guidelines from which states determine their water quality
standards. While the AWQC themselves have no direct
regqulatory impact, they are used to derive regulatory
requirements which can include water quality-based effluent
limitations, water quality standards, or toxic pollutant
effluent standards. The use of the AWQC is based on the
designated or potential use of the surface water. These are
then translated into enforceable effluent limitations in a
point source permit National Pollutant Discharge Elimination
System (NPDES) for direct discharge to surface waters. Before
any facility may discharge into surface water, a NPDES permit
is required under the CWA. The St. Marys River is a potential
source of drinking water. If there is a discharge to the St.
Marys River planned during remediation activities, due to



35

dewatering activities for example, the substantive
requirements of a NPDES permit will be met. In addition,
remediation will comply with storm water discharge
requirements under the CWA.

Clean Air Act National Ambient Air Quality Standards 40 CFR 50
-- These regulations provide air emission requirements for
actions which may release contaminants into the air. As the
selected remedy involves excavation and construction
activities which may release contaminants or particulates into
the air, emission requirements promulgated under this act are
relevant and appropriate.

5t s

Michigan Act 307 -- The State of Michigan has identified the
Michigan Environmental Response Act (referred to as "MERA",
"the Act ", or "Act 307") and its implementing rules as ARARs
for this site. U.S. EPA finds that only Rules 705(2) and (3),
707 - 715, 717(2), 719(1) and 723 qualify as ARARsS in
compliance with Section 121(d)(2) of CERCLA. These rules
provide for the selection of a remedy which attains a degree
of cleanup which conforms to one or more of three levels of
cleanup - Type A, B, or C. A Type A cleanup generally
achieves cleanup to background or non-detectable levels (R
299.5707); a Type B level meets specified cleanup levels in
all media (R299.5709-5715 and 5723) and a Type C cleanup is
based on a site specific risk assessment [R299.5717(2) and
5719(1)].

U.S. EPA's selected soil cleanup standards for this site are
in compliance with Act 307 and its implementing rules in that
they meet the standard for selection of a Type C [R299.5717(2)
and 5719(1)}, although the standards contain elements of Type
A and Type B requirements for particular contaminants in order
to achieve protection of human health and the environment.
Derivation of the numeric soil cleanup standards is described
previously in the "Selected Remedy" section.

U.S. EPA's selected sediment cleanup standards for this site
are in compliance with Act 307 and its implementing rules in
that they meet the standard for selection of a Type C
(R299.5717(2) and 5719(1)]. There are no provisions for Type
A or Type B sediment cleanup standards in Act 307. The
derivation of standards for sediments is the same as for
soils, with the addition of a visual standard for removal of
tannery waste material from the St. Marys River and Tannery
Bay.

U.S. EPA's selected groundwater cleanup standards for this
site are in compliance with Act 307 and its implementing rules
in that they meet the standard for selection of a Type C



36

[R299.5717(2) and 5719(1)]. While 1is anticipated that
- groundwater will meet health-based drinking water standards
presented under a Type B (R 299.5709) after removal of the
source, if groundwater does not achieve these standarde, deed
restrictions will be sought so that no drinking water wells
can be installed at the site. The other performance standard
for groundwater is that its discharge to surface water does
not adversely affect surface water, per R 299.5713. To assess
the impact of groundwater on surface water, groundwater will
"be monitored for attainment of surface water criteria in wells
lining the site shoreline, or eguivalent. )

U.S. EPA's selected surface water cleanup standards for this
site are in compliance with Act 307 and its implementing rules
in that they meet the standard for selection of a Type B (R
299.5713). The numeric surface water cleanup standards were
derived pursuant to the provisions of Act 245, Rule 57, using
a hardness of 40 mg/L where appropriate. Since no mixing zone
applies under a Type B, the point of standards application
will be throughout the St Mary River adjacent to the site.

Any exceedance detected will only be considered an exceedance
if it 1is significantly different than background samples
collected. If background cor .-ntrations for a particular
contaminant are found to be at = the Rule 57 standard, then
a background standard will be calculated and will apply.
Also, if the Rule 57 standard is below acceptable method
detection limits (MDL), then the MDL will apply.

U.S. EPA does not consider the other provisions of Act 307 and
its implementing rules identified by the State as ARARs
because they are either procedural, not more stringent or do
not establish cleanup standards. Additionally, U.S. EPA
believes that even if certain of these provisions were
considered as ARARs [e.g. the considerations listed in Section
299.5717(3)], the remedial actions and cleanup standards
selected for this site are in compliance with these State--
identified ARARs since they have been selected in accordance
with CERCLA and the NCP.

"Michigan Act 245, Part 4, Rule 57 -- This act provides general
prohibition of concentratlons in surface water for substances
which impart unpalatable flavor to food, fish, or—otherw1se
1nterfere with the reasonable use of the surface water in the
state. Rule 57 specifically requires that surface water
discharges not be toxic to aquatic life or human health.

Michigan Air Pollution Act 348 =-- This act provides air
emission requirements for actions which may release
contaminants into the air. The selected remedy involves
excavation and construction activities which may release
contaminants or particulates into the air. This act is
relevant and appropriate. This act is also referenced in Act
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307 under a Type B (R299.5715) for air quality.

Michigan Safe Drinking Water Act 399 -- This act is an ARAR to
the extent that it is more stringent than the SDWA discussed
above under Federal ARARS.

2. Location-Specific ARARs

Location-specific ARARs are those requirements that relate to
the geographical position of a site. These include:

Federal ARARs

Executive Order 11988 - Protection of Floodplains -- This
Executive Order is applicable at this site since a portion of
the site north of South Street 1lies within the 100-year
floodplain of the St. Marys River. It requires the
minimization of potential harm to or within floodplains and
the avoidance of 1long- and short-term adverse impacts
associated with the occupancy and moedification of floodplains.

Executive Order 11990 - Wetlands Management -- This order is
applicable to the site. The order requires federal agencies
to avoid, to the extent possible, the long- and short-term
adverse impacts associated with the destruction or
modification of wetlands.

Clean Water Act, Section 404 -- This section regulates the
discharge of dredged or fill material to water of the United
States. Activities during the remedy may be regulated under
section 404 of the CWA; therefore, the substantive
requirements of section 404 would be relevant and appropriate
to the remedial action at the site.

State ARARS

Goemaere-Anderson Wetland Protection Act 203 of 1979 -- This
act regulates any activity which may take place within
wetlands in the State of Michigan. Act 203 is applicable at
this site; it may require the replacement of adversely
impacted wetlands with comparable resources.

Soil Erosion and Sedimentation Control Act, Act 347 of 1972 --
This act regulated earth changes, including cut and £ill
activities, which may contribute to so0il erosion and
sedimentation of surface waters of the State. Act 347 would
apply to any such activity where more than 1 acre of land is
affected or the regulated action occurs within 500 feet of a
lake or stream. Act 347 would be applicable to the excavation
activities since these actions could impact the St. Marys
River, which is 1less than 500 feet from the area to be
excavated.
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Shoreline Protection and Management Act, Act 245 of 1970 --
This act regulates construction of permanent structures in
designated high risk erosion areas, designated flood risk
areas and designated environmental areas. Substantive
requirements will be met 1f permanent structures are
constructed in areas designated under the act.

3. Action-specific ARARS

Action-specific ARARs are requirements that define acceptable
treatment and disposal procedures for hazardous substances.

Federal ARARS

Resource Conservation and Recovery Act -- Since tannery waste
is exempted as a listed waste and TCLP and other tests have
shown that the waste at the site is not characteristically
hazardous, only RCRA Subtitle D would be an ARAR at this site.
Since a new containment area is being constructed on-site
under this alternative, the substantive requirements under
Subtitle D would be met.

State ARARS

Michigan Solid Waste Management Act (Act 641) -- As mentioned
above, the substantive requirements under this act for
constructing and closing new solid waste containment areas
would be met, to the extent that they are more stringent than
the provisions of RCRA Subtitle D. Also, for the reasons
discussed above, the Michigan Hazardous Waste Management AcCt
64 of 1979, as amended, is not an ARAR at this site.

Cost-e iv s

A cost-effective remedy is one for which the cost is
proportional to the remedy's overall effectiveness.

The selected remedy, Alternative 7, affords a high degree of
overall effectiveness. It is the least expensive alternative
being considered, with the exception of No Action. While
Alternative 7 has less stringent soil and sediment cleanup
standards than Alternatives 2, 3, 4, and 5, it is still
protective of human health and the environment by removing and
containing wastes and soils and sediments above health-based
criteria. It may also preserve some of the gquality wetland
areas which currently exist at the site. Alternatives 4 and
5, which involve incineration, are the most expensive.
Incineration was evaluated primarily as a way of reducing the
volume of material so that disposal costs would be cheaper.
However, since the overall cost was higher than those
alternatives calling for disposal without treatment, the
incineration alternatives did not meet this objective. In
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general, alternatives with off-site disposal (3 and 5) were
more expensive than those with cn-site disposal (2, 4, 6 and
7), but eventually long-term operation and maintenance costs
would no longer exist for off-site options since waste would
not be left on site. When waste is left on-site, either in an
on-site landfill or in place, as in Alternatives 2, 4, 6 and
7, operation and maintenance, which includes monitoring of the
site and maintenance of shoreline stabilization, would be on-
going. In spite of this, the 30-year net present worth cost
for on-site remedies remains below off-site remedies.
Alternative 7 is a cost-effective alternative which provides
overall effectiveness proportional to its cost.

U i utions a ternative Treatment
T i sourc cover echnologies to the Maximum

Extent Practicable

U.S. EPA believes the selected remedy represents the maximum
extent to which permanent solutions and alternative treatment
technologies can be utilized in a cost-effective manner for
the Cannelton Industries site. Of the alternatives that are
protective of human health and the environment and comply with
ARARsS, U.S. EPA has determined that the selected remedy
provides the best balance of tradeoffs in terms of long-term
effectiveness and permanence, reduction of toxicity, mobility
or volume* through treatment, short-term effectiveness,
implementability, cost and State and community acceptance.

The alternatives involving incineration were far more
expensive, didn't achieve their intended goal (i.e. to reduce
the volume of waste to dispose and thereby reduce the overall
cost), and could potentially increase the mobility of
inorganic contaminants by destroying the organic matter to
which the contaminants are currently bound. Other treatment
technologies which were tested in treatability studies were

found not to be effective.

Therefore, the selected remedy represents the maximum extent
to which permanent solutions and treatment can be practicably
utilized. The contamination in the waste, soils and
sediments, especially considering the low mobility this
contamination currently exhibits, can be reliably controlled
over time through engineering and institutional controls, and
treatment is therefore not practicable.

rj ipal me

No principal threat which warrants treatment at the site has
been identified. While the waste at the site does not readily
fit the definition of a principal threat, it also cannot be
classified on the whole as a low level threat. Treatment
options were evaluated for the source material (soils, wastes
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and sediments), and treatment was found to be impracticable.
It was also determined that, given the waste characteristics,
chiefly the low mobility of the principal contaminants,
containment of the source material would be a safe and
reliable option when coupled with institutional controls and
monitoring. Based on the comparative analysis of
alternatives, it has been determined that treatment does not
provide a significant benefit proportional to its cost.

DOCUMENTATION OF SIGNIFICANT CHANGES

The selected remedy, Alternative 7, was modified based on comments
and additional information. The derivation of cleanup standards
for soils is no longer dependent on the groundwater model presented
in the FS Addendum which called for a standard set at "20 times"
the backcalculated groundwater concentration if the resulting
standard was more stringent that the Direct Human Contact number.
Eliminating this approach most significantly affects mercury, which
in this ROD has no numerical standard. Further assessment of the
site's contribution of mercury to the St. Marys River and the
ecosystem will be made. It will be the objective of the cleanup to
reduce the levels of mercury discharging from the site to health-
based or background levels, whichever is less stringent.

To confirm whether the concentrations of other contaminants of
concern, namely chromium, cadmium and lead, will ultimately be
protective of groundwater and surface water, leachate tests
pursuant to Act 307 R 299.5711(2) (b), or another appropriate method
developed by EPA will be performed. Short-term and long-term
effectiveness and cost-effectiveness will be taken inte account
when applying the standards resulting from any of these tests.

It is also noted that, in the FS Addendum, where Alternative 7 was
developed, a portion of the wetland of Tannery Point containing a
higher concentration of chromium would not be remediated, based on
the belief that this was an anomalous area of contamination and the
high concentration detected was localized. Additional sampling
performed in July and August 1992 by the MDNR demonstrated that
this area of higher contaminant concentrations is more widespread
that originally thought, and will be remediated to the extent that
cleanup standards are exceeded in this area.



RESPONSIVENESS SUMMARY

This Responsiveness Summary has been prepared to meet the
requirements of Sections 113 (K) (2) (B) (iv) and 117 (b) of the
Comprehensive Environmental Response, Compensation and Liability
Act of 1980, as amended by the Superfund Amendments and
Reauthorization Act of 1986 (CERCLA), which requires the United
States Environmental Protection Agency (EPA) to respond "...to
each of the significant comments, criticisms, and new data
submitted in written or oral presentations" on a proposed plan
for a remedial action. The Responsiveness Summary addresses
concerns expressed by the public, potentially responsible parties
(PRPs), and governmental bodies in written and oral comments
received by EPA and the State Yegarding the proposed remedy for
the Cannelton Industries Site.

A. Overview

1. Proposed Plan

The Remedial Investigation (RI) Report was finalized in September
1991. A Baseline Risk Assessment (BRA) was completed in October
1991. The Feasibility Study (FS) for public review was completed
in April 1992 and contained six remedial alternatives. A FS
addendum, which assessed an alternative to be considered for the
site, was finalized in July 1992,

The Proposed Plan for the remedial action included removal and
disposal of debris, waste, soils and sediments in an on-site
landfill; dewatering of areas during excavation; treatment and
disposal of groundwater from dewatering operation; and
preservation of on-site wetlands to the extent possible.

Estimated volume to be removed: 199,700 cubic yards
Timeframe for remedial action: 3-4 years

Capital Costs: $14,400,000

O & M Costs: Year 1 -- $458,000

Year 2-3 -- $449,000

Year 4 -~ $579,000

Years 5-30 -=- $303,000
Net Present Value: $19,700,000

2. c Perjod

A public comment period on the proposed plan and FS for this site
was held from July 15, 1992 to September 14, 1992. 1In addition,
a public meeting was held on July 28, 1992. At this meeting,
representatives from EPA and the Michigan Department of Natural
Resources (MDNR) answered questions about problems at the site
and the remedial alternatives under consideration. Approximately
100 people attended that meeting. Comments from the public were
also accepted at the meeting. During the comment period, EPA
received approximately 15 written submittals of comments and 13
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oral comments concerning the proposed plan.

B. Community Involvement

The level of public interest regarding this site has been
moderate since the listing of the site on the National Priorities
List (NPL). Since the issuance of the Proposed Plan for public
comment the general public has had opposing views on the selected
remedy. Most comments received concerned the opposition to the
on-site landfill and volume of material to be managed. Some
commentors stated that an on-site landfill is ncot necessary and
that only capping the site should be required.

C. Summary of Significant Comments

The public comments regarding the Cannelton Industries Site are
organized into the following categories:

- Summary of comments from the local community regarding
the FS and the proposed plan;

- Summary of comments from the PRPs concerning the RI/FS
and the proposed plan;

- Summary of comments from MDNR regarding the FS and
proposed plan;

- Summary of comments from U.S. Fish and Wildlife Service
regarding the RI/FS and the propeosed plan.

EPA considered the comments and made some revisions to the
proposed plan. The selected remedy is detailed in the ROD.
Many of the comments below have been paraphrased in order to
effectively summarize them in this .. ument. The reader is
referred to the Administrative Record for this site, located
at the Bayliss Public Library, which contains copies of all
written comments submitted to EPA. The Administrative
Record also contains a copy of the public meeting
transcript.

COMMENTS c TY

There were a number of written and ocral comments received from
members of the community. These comments have been summarized
into broad categories for ease of presentation. Please refer to
the actual comment letters in the administrative record for a
more complete reading of the comments.



ON-SITE LANDFILL

Several commentors opposed the onsite landfill proposal at

the site for the following reasons, and most commentors
recommended Alternative 3, offsite disposal of all contaminated
materials:

a) Comment: There was concern about the appearance of the
landfill where commentors felt that a huge mound of earth
surrounded by a fence and warning signs would forever remind
residents of the potential danger that exists at the site, and
that this would draw negative attention to the community,
including creating a negative impact on the tourism in the area.

Response: EPA acknowledges that the landfill will be
visible. However, during the design, we will consider
options that might minimize the height that the landfill
extends such as expanding the area over which the landfill
will be constructed and considering alternative construction
specifications different from those set out in Michigan Act
641. Although warning signs will be required, and a fence
will need to be erected in order to minimize damage to the
cap by trespassers, EPA will work with the community to make
the landfill as unobtrusive as possible, considering the
legal funding constraints we have. At another Superfund
site in Michigan that is going to be capped, EPA worked with
the community and the Potentially Responsible Parties to
landscape the area to minimize the aesthetic negative
impacts of the fence and landfill.

b) Comment: Commentor believed that the construction of an
onsite landfill would be a violation of Michigan's Solid Waste
Management Act, Act 641, since the Solid Waste Management Plan
(SWMP) of Chippewa County has not been amended to allow for this
construction.

Response: According to the Superfund Law (CERCLA), onsite
remedial actions must meet the substantive requirements of
environmental laws, but are not required to follow the
administrative approval and permitting processes which are
specified in those laws. It was Congress' intention that in
providing for the permit exemption that this would expedite
cleanups. Thus, although no permit or SWMP amendment will
be required, EPA will comply with the substantive
requirements of Act 641, which has been determined to be an
Applicable or Relevant and Appropriate Requirement (ARAR) at
the Cannelton site.

¢) Comment: Several commentors believed that excavating and
consolidating the contaminated soil and sediment in an onsite
landfill would create far greater concentrations of the hazardous
substances, and consequently greater risk of groundwater and
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surface water contamination, than what currently exists.

Response: It is not true that consolidating the waste would
create an increase in concentration of the contaminants,
since the net mass of contaminants will not increase.

Taking the contaminated waste out of the water will decrease
the potential for future migration, releases and toxicity.
The material will be placed in a landfill completely
isolated from the groundwater and surface water. The
landfill will be designed to eliminate the potential for the
contaminants to leach, assuming the landfill is adequately
maintained.

d) Comment: Several commentors expressed concern about who would
take on the responsibility for monitoring the site if an onsite
landfill is built, and believe that it is unrealistic to expect
that this will occur forever.

Response: There are several possible scenarios that may
occur. If the PRPs (AMAX) agree to conduct the cleanup at
the site, the long-term monitoring will be their
responsibility. U.S. EPA will enter into a legally binding
agreement with the PRPs specifying their responsibilities.
By entering into this type of an agreement, the PRPs will be
bound to carrying out these responsibilities. If, on the
other hand, the PRPs do not conduct the cleanup, EPA and
MDNR would be responsible for paying for the remedial
action, paying 90 and 10 percent respectively. The MDNR
would be responsible for 100 percent of all costs of
operation and maintenance, which includes monitoring, after
the first year of O&M.

e) Comment: Several commentors opposed the siting of an onsite
landfill in the proposed location, particularly so close to the
Great Lakes or its connecting channels, because of the potential
for leakage from the landfill into the groundwater or surface
water, since the leakage will be in the River before anyone has
the time to react. Another commentor wondered how the leachate
from the leachate collection system would be treated.

Response: EPA does not consider the potential for leaching
into the groundwater and surface water from the onsite cell
to be at all significant. Currently, the contaminants
within the waste have a very low potential for leaching as
is evidenced by the very low levels of contamination in the
surface water and groundwater. The landfill will be
designed to prevent leachate production since the cap on top
of the waste will prevent infiltration of precipitation, and
the underlying liner will prevent any infiltration from
groundwater. In order to produce leachate, water must come
in contact with the waste, which will be prevented by the
liner and cap. This will virtually eliminate the
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possibility for contaminants to leach into the environment.
While there is a concern that all landfills leak, one must
consider the characteristics of the waste that will be
disposed of in this particular landfill when evaluating this
concern. This will be a mono-fill landfill, which means
that there will only be one type of waste disposed. This
will eliminate the possibility that other types of waste
might have an adverse effect on the leachability of the
waste. Any leachate that is produced from within the onsite
cell will be collected through a leachate collection system
and treated by the Publicly Owned Treatment Works, assuming
all pretreatment standards can be met and the facility will
accept the leachate. If the leachate doesn't meet
pretreatment standards, it will be shipped off-site to
another location for treatment.

f) Comment: One commentor wondered whéther EPA considered the
effect of the proposed plan on the residents of Sault Ste. Marie
and Chippewa County, while other comments stated that public
concern had not been considered.

Response: Contrary to the commentors belief, EPA does
consider the views of the public prior to making a decision.
This is why there is a public comment period and public
meetings. As stated earlier, EPA will work with the
community during the design and construction to try to
accommodate some of their concerns. EPA has also carefully
reconsidered whether consolidating the excavated material
on-site is appropriate. While the decision has been made to
proceed with an on-site landfill, new information concerning
this choice will be considered. (See response to next
comment) .

g) Comment: Several commentors believe the entire volume of
contaminated soils and sediments should be taken off-site.

Response: EPA has considered this comment and the
associated concerns carefully, and has chosen on-site
disposal of the excavated material for several reasons.
These include: 1) the current EPA and MDNR statutory
requirement that off-site disposal of untreated waste is the
least preferred alternative; 2) the belief, based on current
information, that an on-site landfill can be constructed in
an environmentally sound manner and will be protective of
human health and the environment; 3) that the closest off-
site landfill currently does not have the capacity to accept
the volume of waste which will be removed from the site, and
will need to get a permit for and build a new cell; and 4)
taking material to a different landfill further from the
site would increase costs dramatically and would therefore
not be cost-effective.
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However, there are factors which may influence and/or change
this decision in the future. These are: 1) If the
property owner, Cannelton Industries, does the cleanup and
wishes to take the material to an appropriate off-site
disposal facility, EPA will work with Cannelton and revise
the ROD to allow this; 2) if it is found during the design
that there will not be enough capacity on-site to
accommodate all the material to be disposed, some or all of
the waste could be taken off-site; 3) if information
surfaces which indicates that an on-site landfill would not
be technically sound or protective; or 4) if, based on the
design and new cost estimates, it appears that off-site
disposal would be just as cost-effective as on-~site.

In regard to the desire t: remove the entire estimated
volume of contaminated mat:rial, EPA wishes to clarify that,
ultimately, it is not the volume that is removed which is
important in determining a protective remedy, but rather the
concentration of chemicals that remain after remediation.
EPA is requiring excavation to levels of contaminants which
are protective of human health and the environment, and
these levels may be above background concentrations for some
chemicals. To the extent that this is a smaller volume of
material, it may also be preserving areas of the site.

h) Comment: Commentor stated that AMAX (owner of former Tannery
Site) has been working with the Solid Waste Planning Committee
since January on an Amendment to allow AMAX to remove the
contaminated materials from the Barren Zone and deposit them in
an offsite landfill in Wayne or Crawford County based on AMAX's
concern over the future liability of materials leaching into
groundwater or surface water. Commentor wonders why Alternative
7 does not include any offsite removal, and why the EPA is
treating the wastes in the barren zone with less concern than
AMAX is.

Response: It is accurate that EPA has been working with
AMAX to remove a small portion of the waste offsite.
However, AMAX has never proposed to take all the
contaminated material offsite. The reason AMAX did not
complete the proposed work is because the process for
modifying the SWMP for Chippewa County was very lengthy, and
AMAX was not willing to enter into an agreement with EPA
prior to the completion of the amendment process. Since a
solution which addressed the entire site was imminent, it
seemed to make sense to address the site as a whole. EPA
will work with AMAX if they desire to move the contaminated
material offsite. Alternative 7 does not include off-site
removal because the relative cost difference between on-site
and off-site disposal for the same waste volume had already
been presented in Alternative 2/3 and Alternative 4/5. The
FS Addendum was prepared knowing that off-site disposal was
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a possibility, and EPA also considered off-site disposal
under Alternative 7 when selecting the remedy.

i) Comment: Many commentors expressed concern that an onsite
landfill would render a potentially valuable property useless,
since the site could be prime waterfront property suitable for
many uses, if properly cleaned up. One commentor believes that
the landfill will bring economic hardship to the area's tourist
industry and that the solution should be one that disposes the
material away from the city's center and the river's edge.
Commentor believed that property can and should be used for
recreation, light industrial and housing in the future. Another
commentor believed that the landfill will lower the tax base of
the City. Another commentor believed that the proposed
alternative will hurt adjacent landowners by lowering the value
of their property.

Response: As the site currently exists, there is exposed
waste material in an uncontrolled environment which may
cause human health and/or environmental threats. The
selected remedy will contain contaminated material above
health based levels, which will improve the area. This
remedy should improve the value of the property relative to
what it is now, where there are exposed materials. While
the offsite disposal of the contaminated material might
increase the value of the property even more, it is not the
charter of the EPA to consider this factor explicitly when
making a final decision. Although we realize that a
decision for an onsite landfill could impact the surrounding
apparent property value, we are required to make our cleanup
decisions based on consideration of all public comments, as
well as other parties, including those persons whose lives
would be affected by the movement across public roads of
thousands of truckloads of contaminated material. It is
also EPA's preference that untreated waste not be disposed
off-site. In addition to Community Acceptance, there are
eight other criteria which the Agency must consider in
making cleanup decisions (overall protection of human health
and the environment, compliance with ARARs, long-term
effectiveness, reduction of toxicity, mobility or volume,
short-term effectiveness, implementability, cost and state
acceptance).

j) Comment: One commentor believed that the Proposed Plan was
recommended by the EPA because it was the cheapest solution, and
was not a solution which focused on the health and welfare of the
local people. Other commentors had concern over the effect of an
onsite landfill on human health.

Response: EPA disagrees with this comment. EPA considered
many other factors in its decision other than cost. The
selected remedy is cost-effective in that the cost is
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proportional to the remedy's overall effectiveness. EPA
does not believe it to be a good use of public funds to deal
with a much greater volume of material when that material is
posing no human health or environmental threat. Although
this is the least expensive alternative the Agency
considered (other than the no action alternative), several
commentors proposed a much less expensive solution, which we
considered and rejected for various reasons (See comments
Sa, b, e, £, & g). In reaching its decision EPA considered
the Alternative's ability to protect human health and the
environment, the uncertainty of offsite disposal capacity,
and the achievement of equivalent effectiveness at a lower
cost than the other alternatives. Consideration of these
factors together justify the selection of an onsite
containment remedy for the Cannelton site.

Regarding the commentor's concern about the effect of the
landfill on human health, the consolidation of the
contaminated materials into a landfill, whether the landfill
be onsite or offsite, will serve to protect human health by
effectively isolating the contaminants from the environment.
In addition, if any water does contact the waste in the
landfill, the mobility of the contaminants is so low that
even if any leachate escaped the leachate collection systemn,
the leachate should be well below any environmental or human
health-based standards.

k) Comment: Commentor stated that selection of the onsite
landfill is not remedying the problem but rather just moving the
contaminated material from one lcocation to another.

Response: EPA evaluated a number of alternatives in the
feasibility study to determine an appropriate remedy for the
site. EPA considered alternatives that would treat the
contaminants, remove them to an offsite location or contain
them onsite. EPA agrees that it is preferable to treat
contaminated material rather than contain it without
treatment. However, at the Cannelton site, treatment was
not found to be effective. Therefore, the options came down
to containing the material onsite or cffsite. EPA agrees
that moving the material offsite may not be the best
solution, and decided, after assessing many factors as
described above in Response i, to contain the material
onsite.

2. S M N RIV

Several commentors disagreed with the portion of the
Proposed Plan which dealt with contaminated sediments for the
following reasons:
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a)} Comment: Commentors believed that many dynamic forces are at
work in St. Marys River and that with storms, seiches, strong
currents, commercial ships passing, and continuous dredging, that
it is inconceivable that the sediments will stay where they are
for years. Commentors believe that the shoreline is constantly
changing, and that areas that are today filling in with sediments
could someday experience significant erosion.

Response: EPA has taken this comment into consideration.
It should be noted, however, that it is not necessary to
Cleanup sediments, or soils for that matter, to background
chemical concentrations in order to be protective. The
possibility for erosion and sediment movement will be taken
into account when ultimately determining what remaining
levels are protective.

b) Comment: Commentor had concern about who will be responsible
for monitering the contaminated sediment which would be left in
the River under the proposed alternative.

Response: See the response to Comment 1d above.

¢} Comment: The commentors expressed concern that leaving
contaminated sediment in river system will not allow the most
beneficial uses of that segment of the river, such as fishing,
swimming, wading or drinking. Commentors believe that this seems
to be a vioclation of the Great Lakes Water Quality Agreement
which calls for cleanup to restore the beneficial uses of each
Great Lake site.

Response: According to the risk assessment, recreational
activities such as swimming, wading, fishing, etc. does not
present unacceptable health risks due to present levels of
chemicals in the sediments and surface water at the site.
Surface water concentration standards under Act 245, Rule 57
would also be met in the final remedy. As a part of the
remedy, the site's contribution of mercury to the river will
be investigated further because of the concern over mercury
levels in fish in the river. Under Superfund, the GLWQA is
a To Be Considered criteria, not an ARAR. Therefore, EPA is
not required to meet these requirements in a Superfund
cleanup, but must certainly consider them. EPA believes
most beneficial uses will be restored through removal of
material and continued monitoring. The remedial action will
not meet the objective of restoring to meet dredge criteria,
since the dredge standards used to determine whether a
sediment is polluted or not are not based on site-specific
toxicity data. The remaining concentrations in the
sediments will be protective.

d) Comment: Commentor expressed concern that there is
disagreement between the federal and state agencies over whether
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there are health threats related to the contaminants in the
sediments and that the agencies should work together to determine
a proper sclution.

Response: EPA and the MDNR do not always agree over the
appropriate cleanup at Superfund sites. The Agencies have
been coordinating closely over the entire project, and will
continue to do so. The MDNR has submitted new information
which has affected the decisions made in the ROD. EPA
believes that a proper solution has been reached which
incorporates many of the concerns of the state as well as
the public. Although we agree that it is desirable to have
agreement on site cleanups, the final decision, assuming the
remedy is in compliance with ARARs, and meets other
Statutory requirements, lies with the federal government.

3. WETLANDS

a) Comment: Commentor expressed concern over the changing
shoreline as it relates to leaving contamination in the wetlands.

Response: See the response to comment 2a above.

4. R _CONC OVER & ATIVE 7

a) Comment: Commentor wondered why MDNR disagreed with the
Proposed Cleanup Plan Alternative 7.

Response: Several letters from the MDNR lay out the reasons
they disagreed with the Proposed Plan Alternative 7
(Correspondence from William Bradford to James N. Mayka
dated July 2, 1992 and from Alan J. Howard to Jodi Traub,
dated 9/16/92) These letters are available in the
Administrative Record, which can be found at the Bayliss
Public Library or the Region 5 Office. EPA responded to
their concerns as found on pages 49-52 of this
Responsiveness Summary.

b) Comment: Commentor recommends that EPA, MDNR and AMAX resolve
the point of dispute regarding the amount of materials that
constitute a human health hazard as soon as possible and get on
with the cleanup.

Response: EPA intends to move to remediate this site as
expeditiously as possible and agrees with this comment.

5. VE C R S

Several commentors believed that the Proposed Plan
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Alternative 7 is not a good solution to the problems at the site,
that to pursue Alternative 7 would be a disservice to the
community, and that an alternative solution which involves
capping the site and creating a park is the best action for the
following reasons:

a) Comment: One commentor believed that the health threat no
longer exists and that the major contaminant, chromium, is not
now leaching. He further states that all toxins are stable and
that the affected groundwater and surface water are cleaner now
than they have been for more than a century. The local flora,
fauna and human inhabitants are healthy, and commentor opposes
any plan to disturb the site, except to cap the barren zone.
Commentor further suggests that environmental agencies stop
wasting taxpayer's money and allow the local people to solve
their own problems.

Response: EPA does not agree that there is no health threat
at this site. 1In fact, that is the primary reason that we
have proposed and selected a remedial action. U.S. EPA
does, however agree that the leaching potential for the
waste is minimal as evidenced by the results of the RI. EPA
has considered the commentors preferred remedy, but does not
believe that this remedy would be protective of human health
and the environment, and therefore this alternative will not
be selected. First, the proposal does not adegquately
address the contaminated sediment in Tannery Bay or the
soils in other areas of the site. EPA believes that action
needs to be taken to address the elevated levels of
contamination in these media. Secondly, EPA does not
believe that a cap would be very effective in the Barren
Zone area, particularly considering how close the Zone is to
the River's edge and because of its location in the
floodplain.

b) Comment: Commentor does not believe the site is a threat to
the environment because any material that was soluble left the
site many years ago, and that extensive analysis has established
that potential leachate from the site is within established EPA
standards.

Response: EPA does not agree. The only EPA standards which
exist for assessing leachate concentration involve the
determination of whether a soil exhibits the characteristics
of RCRA hazardous waste. It is true that the leach tests
done indicate that the material is not characteristic.
Although there appears to be minimal affect from the site on
the groundwater and surface water based on the sampling
conducted during the RI, some type of leach analysis or
other method will be employed during the RD in order to
assist the EPA in determining an appropriate cleanup level.
While the current groundwater condition does not appear to
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be severely impacting the surface water quality of the St.
Marys River the contaminated soils may act as a continuing
source. Although it does appear, based on current
information, that contamination may not affect the benthic
environment to a great degree, EPA still believes that the
material poses a potential threat to the environment,
particularly from the levels of mercury at the site.

c¢) Comment: Commentor believes that capping in place would cost
a fraction of the EPA's least expensive remedy.

Response: EPA agrees with this comment.

d) Comment: Commentor suggests that AMAX donate the property to
the City to be used as a park which would be a asset to the City
and a solution that is good for the environment, the city, the
neighbors and the present owners.

Response: EPA will forward this comment to AMAX.

e) Comment: Commentor supports capping of the barren zone and
addition of a berm with fill in the heaviest polluted area of
Tannery Bay, since digging up the areas would create more
problems than proceeding with a capping approach. Commentor
further believes that a park area could be established to add to
the value and return the beauty of the Riverfront.

Response: EPA appreciates the view of the commentor. The
State of Michigan has the discretion to allow some limited
activity to occur on the surface of Solid Waste Landfills.
Thus it is up to the MDNR to either accept or deny the
creation of an environmental park or other such use at the
site. EPA will continue to work with the community to
investigate such possibilities. However, EPA and MDNR would
be concerned about any activities that might be considered
intrusive to the cap on the landfill.

f) Comment: Commentor believes that the action of the river, ice
flows and ships have buried metals deep in the soil, and that the
best solution is to work with nature to rebuild the area.

Response: EPA has detected unacceptable levels of
contaminants at the site, particularly in the top two feet
of s0il and sediment, and believes that action needs to be
taken.

g) Comment: Commentors believe pollution is not harmful since
many of the former tannery workers have survived exposure.

Response: EPA conducted a risk assessment for the Cannelton
site in order to assist in determining if Remedial Action is
needed to protect human health and the environment.
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According to this risk assessment, it was determined that
there is a potential threat to human health. This is not to
say that anyone exposed to the contaminants at the site will
become ill or adversely affected. Rather, the risk is an
estimate of the likelihood of health effects occurring to an
individual within an exposed population as a result of
regular exposure over a lifetime. Thus, the extended
exposure of an individual to the tannery waste does not
imply that adverse effects will or will not occur to that
individual or that the risk estimates are inaccurate.

6. MISCE EQUS

Comment: Commentor believes that none of the Alternatives will
have any impact on the quality of the St Marys River regardless
of the money spent on the solution since there has been no new
material placed on the site and any problem that may have
occurred was carried away by the river in 1957 and 1958.

Response: Although there has been no new material placed,
the existing contaminated socil, waste and sediment act as a
potential continuing source which needs to be addressed. We
will monitor to ensure that the selected remedy is
protective of the River.

Comment: The fire chief commented that the fires at the tannery
property had subsided since the fence was installed. The fires
on the tannery property were primarily from bonfires/leaf fires
that were started by individuals.

Response: EPA appreciates the fire chief's concern. EPA
has made no conclusions concerning the cause of the fires.
There is no conclusive evidence which supports any theory
about the cause of all the fires at the site.

Comment: Several commentors appreciated EPA's efforts, believed
the meeting was very informative and thought the town learned
much from the meeting.

Response: Comment noted.

Comment: Commentor indicated that whatever EPA decided, he had
concern that the work be done properly, without cutting any
corners,

Response: EPA appreciates the Commentor's concern over the
quality of the work and assures the community that the work
will be done properly.

Comment: Commentor felt that having the public comment portion
at the end of the night was inappropriate since many people had
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already left and the media was gone.

Response: The reason that the comments are held until the
later part of the meeting is so the public has the
opportunity to have any questions answered before they are
asked to make their formal comments. Although often these
meeting are long and people must leave before the end of the
meetings, EPA believes it is important that the public be
informed. 1In addition, written comments are alsoc accepted.

Comment: One commentor submitted a proposal to implement a new
technology at the site. The technology involves incorporating
contaminated soils in the production of cold asphalt as a way of
reusing the material rather than taking it to a landfill. The
asphalt could then be used to upgrade roads and public areas.

The commentor indicated that 406,500 cubic yard of waste could be
cleaned up for $20,000,000.

Response: EPA is committed to employing innovative and
emerging technologies at Superfund sites and urges the
commentor to contact EPA's Technology Innovation Office in
Washington, D.C. to further pursue developing their
technology for use at other Superfund sites. The technology
the commentor is proposing has not undergone the necessary
preliminary screening to determine if the technology is
feasible and, therefore, it would not be appropriate to
delay final selection of the remedy at this site pending
further review of the technology.

Based on the information provided by the commentor, it is
not clear that this technology can be used effectively for
soils contaminated with metals, since it was developed as a
recycling process for oil contaminated soil. 0il is a
necessary component of asphalt production, while metals are
not, and as such it seems that the metals would merely be
bound into the asphalt mixture. A treatability study was
performed by EPA to investigate another solidification
technology, and this study showed that solidification did
not reduce the leachability of contaminants, possibly
because the leachable levels are already quite low.
Furthermore, it appeared that the acceptability limits for
allowable concentrations of metals in the soils prior to
treatment were quite a bit lower than the levels found in
the soils, wastes and sediments at the site. Although the
technology does not appear -=~propriate or implementable for
the Canneltor Industries =_.:e based on the information
provided, EP: does not wish to dissuade the commentor from
pursuing this technology with the MDNR as an option to be
explored in the Upper Peninsula for its intended and proven
use.
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COMMENTS FROM THE PRPS

Conastoga-Rovers & Associates (CRA), on behalf of the property
owner, Cannelton Industries, Inc., submitted three documents
during the public comment period. The first document contained
comments on some of the major documents prepared during the RI/FS
for the Cannelton Industries site, including the Remedial
Investigation Report, the Baseline Risk Assessment, the
Feasibility Study and the Feasibility Study Addendum. The second
document was a Baseline Risk Assessment, and the third contained
a Proposed Remedial Alternative. The responses to comments will
be basically organized as they were presented. The numbering
system used here will be the one used in the comment document,
for ease of reference.

DOCUMENT #1

In several areas within the first comment document, summaries of
data, history, Superfund law and EPA guidance were presented.
These were not considered comments and therefore were not
summarized here and responded to. Identification of
typographical errors was appreciated and acknowledged, but no
response is necessary. In general, identification of other
mistakes or oversights which do not significantly affect the
overall interpretation of the site or the remedy selection were
also noted by EPA but not responded to. Also, comments were
often stated more than once throughout this document. Once a
concept or issue was responded to, the comment and EPA responses
were not repeated. As stated above, this comment document
addressed four EPA documents: the RI, Baseline Risk Assessment
(BRA), FS and FS Addendum. The comment summaries and responses
will also be divided in four sections to address each document.

Comments on the Remedijal Investigation Report

A.l.1.

a) Comment: The RI is incomplete in two areas: 1) it does not
adequately define the potential pathways of contaminant
migration, and 2) it does not provide adequate site-specific
supporting data to assess the risk to the public and the
environment posed by the on-site contaminants.

Response: EPA disagrees with this comment, and believes
that enough information was collected to adequately define
site conditions and assess risks in order to develop and
select a remedial action. Several specific examples of
missing information are listed in the original comment;
however, those will not be responded to here because the
same issues are raised again and in greater detail in later
portions of the comment document, where they will be
summarized and addressed. The general comment that the RI
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lacks the data to support the BRA and FS is made through
CRA's comment document. Suffice it to say here that EPA
disagrees, and only comments referring to specific areas
will be addressed in the Responsiveness Summary.

A.2.1

a) Comment: References to fires in the barren zone being caused
by spontaneous combustion are misleading. The cause of historic
fires is most likely due to trespassers. No fires have occurred
since the installation of the fence around the barren zone.

Response: EPA has made no conclusions concerning the cause
of the fires. While the cause of some of the many fires at
the site may have been trespassers, historical records also
indicate that spontaneous combustion may have been a cause.
EPA merely stated that the barren zone 1is reported to have
spontaneously combusted. There is no conclusive evidence
which supports any theory about the cause of fires at the
site, and there are many opinions. It also noted that no
fires have occurred since the trenches were dug, which was
done about the same time as fence construction.

A.2.2

a) Comments concerning land use are addressed in the section
pertaining to the Baseline Risk Assessment.

b) Comment: The barren zone is not "completely devoid" of
vegetation as stated in the RI. Based on a recent site visit, it
was estimated that more than 50% percent of the barren zone was
vegetated.

Response: The RI states that approximately 1 acre of the
tannery dump area is devoid of vegetation. It is not
possible to compare this estimate with the estimate in the
comment because no specific area (in sqg. ft. or acres) is
defined and the frames of reference may be different.

¢) Comment: The summary of historical sampling events does not
include the Interim Response Action Evaluation prepared by CRA on
behalf of Algoma Steel in September 1989.

Response: That information was collected concurrently with
the RI, therefore it does not constitute historical sampling
which was available during the planning stages of the
investigation.

d) Comment: The RI refers to historical groundwater sampling
which indicated levels of inorganics above the MCLs, however, it
is not mentioned if the samples were filtered or unfiltered,
which would have a significant bearing on the assessment of these
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data.

Response: Cannelton Industries and Algoma Steel were
responsible for much of this groundwater sampling, and this
information was not provided in the data received by EPA.
Because of this lack of this information, this data was not
used in the Risk Assessment.

A.3.1

a) Comment: Is RAS inorganic data available for Phase II sample
locations other that HB33, HB46 and MW28?

Response: Phase II samples were collected to fill in data
gaps. RAS inorganic data was not collected for all of the
Phase II soil sampling locations. The purpose of the TCLP
analyses was to determine whether the contaminated soils
were characteristically hazardous under RCRA, not to develop
a relationship between metals concentrations and
leachability. The Michigan Act 307 Rules were not
promulgated at the time this sampling was planned.

b) Comment: The RI report indicates that at monitoring well
locations MW28, MW45, MW46 and Mw47, drilling proceeded to a
depth of five feet, samples were collected and boring was
backfilled with a mixture of natural soils and bentonite.
However, the RI also indicates that monitoring wells were
installed at these locations. The RI should clarify how the soil
samples were collected from the monitoring well locations.

Response: Each hand boring except MW28, MW45, MW46, and
MW47 were backfilled as noted. How the soil sampling was
conducted is described in Section 2.2.1.1 of the RI Report.

¢) Comment: The RI states that "the duplicate tests and
vacuum/pressure comparisons produce hydraulic conductivity values
within the same order of magnitude...", but this statement should
be revised to include that there was one exception of duplicates,
MWS23S/Dup, where the results varied on one order of magnitude
(MWS23S = 7.158 E + 00 ft/day and MW23S-Dup = 1.4642 E + 01
ft/day, Table 2.9 and 3.3). '

Response: No revisions to the RI are being made at this
time. 1In addition, an increase from 7.158 to 14.642 does
not constitute an order of magnitude, but only a
multiplication of two. Also, the data presented was for
MW23I, not MW23S as stated in this comment.

d) Comment: The gualifiers on the data are unclear because
sometimes the same qualifiers identify different technical
problems. 1In addition, descriptions for several qualifiers
(F,P,V) were missing from the RI report. Therefore, multiple
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qualifiers add confusion, rely on the reviewer's interpretation
of the qualifier's significance and require value judgments on
the accuracy and the usability of individual data points in the
risk assessment. More information is required detailing the
precise handling and evaluation of data for use in the risk
assessment.

Response: EPA agrees that this is confusing, but these are
the notations that the laboratories and data reviewers are
required to use. The data packages received by WW did not
always specify what the particular technical problem was.
The Risk Assessment described how the qualifiers were
considered, and Appendix F of the RI shows how various
qualifiers affect the usability of the data. Standard EPA
protocol and guidance was used in interpreting the
qualifiers and data usability.

A.4.1

a) Comment: Information pertaining to the 100 year Flood Plain
delineation is not provided in the RI. The source of this
information should be given, and the actual water level for the
100 Year Flood should be stated.

Response: The floodplain is shown on the topographical map,
Figure 3.1. This information was obtained from FEMA, which
is listed in the Reference section of the RI Report.

b) Comment: The commentator criticized that information
concerning land and water use necessary to prepare the BRA are
not provided in the RI.

Response: EPA would like to point out that since the BRA
and RI should be read together, the duplication of
information or effort in these documents was minimized. As
such, many of the comments raised in the RI section are
repeatad in the BRA comments and will be addressed by the
EPA in that section.

A.4.2

a) Ccomment: The information provided on p. 3-8, Section 3.5.2,
concerning bedrock elevations at MW02, MW03 is incorrect and
should be revised.

Response: The data presented in the RI properly interprets
the logs in Appendix A.

b) Comment: The Bouwer and Rice equation parameters provided in
Tables 2.9 and 3.3 are not reprcducible, using water level
(logarithmic scale) versus time (arithmetic scale) graphs,
outlined in Appendix B, Volume I. It is important to understand
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how these parameters were calculated so that reliable hydraulic
conductivity results be established.

Response: The data for D was interpolated from the deep
borings. H, as indicated in Table 3.3, was measured
directly. Verification calculations can be made using the
data presented in the RI.

¢) Comment: The downward gradient at MW08 was reported in the RI
Report as 0.11, but it should be corrected to 0.03, based on a
water elevation in MWBS of 603.02 ft USGS (02/21/90) and a water
elevation in MW8I of 608.38 ft USGS (02/21/90).

Response: The data that was presented in your comments was
for MW3S and MW3I, not for MWS8S and MWS8I. Therefore, the
reported gradient was correct as stated in the RI.

d) Comment: In order to calculate a site-wide groundwater
discharge to the St Marys River, information should be provided
for the following assumed parameters: site-wide mean hydraulic
conductivity was 3.24 ft/day (would this include all units, sand,
silt, gravel and sandstone). Based on the lack of information
presented in the RI, the calculated velocity of 1.2 ft/day and
groundwater flux of 64 gpm could not be verified.

Response: The required information to calculate the stated
parameters is available in the RI. The hydraulic
conductivities are given in Table 3.3 and the groundwater
gradient is available from Figure 3.46 or Table 3.4. As
stated in the RI, the average ground water flow velocity is
0.19 feet/day. The 1.2 ft/day velocity referenced in the
comment was the approximate velocity within the gravel and
cobble composite.

@) Comment: The commentor noted that for the cross-section
figures, several of the screened intervals for wells were shown
incorrectly.

Response: The data presented in the cross-sections are

correct as listed in Appendix A. Slight variations in the

location of the screen shown on the figures is possible.
A.5.1

a) Comment: In preparation of the RI data, the duplicate samples
should have been averaged, rather than only using the higher
value, as was done with the RI. Using the higher concentrations
results in a high biased data set.

Response: The higher value was used to provide a
conservative analysis. Using average values would not
significantly impact the final outcome.
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b) Comment: The RI does not provide a description of how field
blank samples were repaired for the soils analysis. How were the
field blank samples for soils prepared?

Response: The field blank samples were prepared in
accordance with the approved Quality Assurance Project Plan
(QAPP). Only deviations from the QAPP were noted in the RI.

A.5.2

a) Comment: A sample identification key is not provided in
Appendix F as stated on p. 4-2. A sample identification key
should be provided which details the meaning of sample suffixes
which include : §, FB, DP, DL, RE, DPDL, MS, A, B, C, D (as
second suffix - ie MWO3DA), and 2 (as a second suffix - ie
MW19C2) .

Response: The sample identification key was inadvertently
omitted from Appendix F. This data will be added to the
administrative record. *#*x

b) Comment: The RI indicates that sediment and soil samples were
analyzed for particle size. This data is not included in the RI.

Response: The particle size data did not pass EPA quality
standards due to the organic matter in the samples and
therefore was not included in the RI. Reference to this
should have been included in the RI.

¢) Comment: Soil sample location HB09 is not listed as a soil
background location in the text on p. 4-6, yet on Table 4.1 it is
used as a background location.

Raesponse: The commentor was probably referring to p. 4-4,
where HB09 should have been listed as a background sample.
It is also listed as a background location on Table 2.7.

d) comment: No RAS inorganic data for sampling location MW24 is
presented in the RI. Were the samples collected from this
location analyzed for RAS inorganics?

Response: MW24 was not installed and soil samples were not
collected for RAS inorganic analysis.

e) Comment: The RI states that, "Groundwater samples were
collected on two separate occasions (the fall and winter of
1989).." However, for several monitoring locations such as MW20,
MW21, Mw45 and others, the RI contains only one set of analytical
results for VOC's semi~VOC's, pesticides, and PCB's.

Response: The second round of sampling did not include
organic analysis for all the wells as a cost and time saving
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measure, because the first round did not show extensive
organic contamination.

f) Comment: The RI indicates that monitoring wells Mw21, MW2D,
MW12, MW31, MW32 and MW39 were used to establish background
concentrations for inorganic parameters. What monitoring
locations were used to determine background concentrations for
organic parameters?

Response: The same wells were used as background for
organic parameters.

g) Comment: Why was MW2S not considered a background monitoring
location for groundwater when MW2I and MW2D were? Based on the
analytical data presented in the RI and the assessment of soils
at MW2 presented in the FS, there is no justification for not
including MW2S as a background location.

Response: MW02S was interpreted to be impacted by road salt
due to its proximity to 4th Avenue. Inclusion of this well
in the background would not significantly change the overall
interpretation of the site.

h) Comment: Why is there no soil analysis for organics from Mwi2
or MW447?

Response: Organic analyses were performed on soils
collected from MW12, and the results are in the RI. No soil
samples were collected from MW44 due to an oversight in the
field.

TABLES (RI SECTION 4.0)

a) Comment: Review of the data presented in Tables in Section
4.0 of the RI is difficult due to the numerous multiple
qualifiers on the data, and the lack of definition with respect
to the meaning of the qualifiers. Over 90 percent of the data is
qualified to some degree which make interpretation of the data
difficult and questionable.

Response: Qualified data does not necessarily mean that the
data quality is questionable, merely that it did not meet
EPA's strict standards for data quality. Also, it should be
noted that when a sample has a very high concentration of
one or more contaminants, or if the matrix is difficult to
analyze (as in the case of tannery waste), the data will
likely be qualified to a greater degree.

b) Comment: The range of background concentrations for several
parameters is not included on this table even though this data is
presented in Appendix F, and used to calculate cleanup criteria
in the FS. For example, chromium was detected in background soil
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samples at concentrations ranging from 3.4 mg/kg up to 27.3 mg/kg
(FS Table I-1 pages 1 and 2). Table 4.1 indicates that chromium
was not detected in background soil samples. Similarly, cadmium,
calcium, copper, magnesium, nickel, sodium and zinc are listed as
not*** being detected in background samples.

Response: The reason no background data was presented for
these chemicals in the RI and BRA is because they were not
detected above their respective quantitation limits, which
is five times the maximum concentration of a chemical found
in a blank sample. This is the rule of thumb for data
assessment presented in Risk Assessment Guidance for
Superfund (RAGS). The detected concentrations were used in
the FS because no better data was available to calculate
background.

A.6.1

a) Comment: In order to assess the potential for contaminant
migration from the site, an understanding of the leachability of
the site soils is required. The RI presents EP TOX and TCLP
leaching data which gives an indication of how the site soils
will react under acidic leaching conditions. The groundwater
data from the site indicates that contaminants are not leaching
to a significant degree. When comparing the leachate data
obtained from TCLP testing to observed groundwater conditions, it
is evident that the TCLP testing is not representatlve of in=-situ
site conditions.

Michigan Act 307 provides for the use of more representative
leach tests to predict the leaching effects of soils on a site-
specific basis. The RI did not include these representative or
site-specific leaching tests and therefore, a representative
assessment of the potential for contaminant migration from the
soils cannot be made.

Representative leaching data are significant in preparing the FS
since they determine acceptable remediation criteria and
excavation estimates. Use of acid leach tests results in an
overly conservative clean-up which is not based on actual site
conditions, and is contrary to Michigan Act 307.

Response: The purpose of collecting EP TOX and TCLP data
during the RI was to evaluate the classification of the
waste under RCRA. The Michigan Act 307 rules were not
promulgated at the time the sampling was planned, so the
alternate objective of clean-up standard generation was not
considered. The RI did make the observation that
contaminants are not leaching to a significant degree, based
on groundwater data. Regardless of EPA's objectives in
collecting this data, EPA disagrees that using acid leach
tests is contrary to Michigan Act 307, because this use of
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the TCLP test is specifically stated in the Act 307 Rules,
R299.5711(2) (a).

Comments on the Baseline Risk Assessment

Note to the reader: An attempt has been made to reference the
location of the page or table in the Baseline Risk Assessment
(BRA) on which the commentors submitted guestions or concerns.
However, because of the vast amount of repetition in the
comments, we have not noted the source page or table for every
repetition of every comment.

General Comment: Throughout the entire comment section on the
Baseline Risk Assessment (BRA), the commentors claim that the
site would not be developed as a residential area.

Response: EPA disagrees with this position for the
following reasons:

a) Historical land use was also residential {company
homes) .

b} The current land use is residential. There are many
adjacent homes and several of those are in areas that
are zoned for "heavy industrial use".

c) The City's proposed 20-Year Master Plan includes a high
density residential development in the western area of
the site.

d) AMAX may not retain ownership of the property.

e) It is currently possible to build north of South
Street, because all of the area is not in the wetlands
or floodplains. A home could be built where the
backyard, but not the home, is in the floodplain.

f) The standard of comparison is to assume residential
development, and EPA has determined that residential
development would not be appropriate without
remediation.

In summary, it is EPA's position that it is within the realm
of possibility that the site could be developed for
residential use. As part of the residential scenario, it is
appropriate to assume that a private well is installed for
potable use.

General Comment: Throughout the comment section on the BRA, the
commentors state that there should be only a trespasser scenario,
not a recreational scenario.

Response: At the time the BRA was prepared, recreational
use at the site was common. Although the fence currently in
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place has restricted access to a significant portion of the
site, recreational use of the shoreline and bay has been
observed. Therefore, the term '"recreational user” is an
accurate description. For the purpose of the BRA, the
distinc..on between recreational users and trespassers is
semantic and will not affect the results of this risk
assessment.

General Comment: Throughout the comment section on the BRA, the
commentors propose dividing the site into Sectors for purposes of
the BRA.

Response: There are several ways that a site can be
evaluated. EPA believes that the divisions made in the
existing BRA are appropriate and are a reasonable compromise
between the desired detailed representation of actual
conditions and needed simplicity of presentation of the
assessnment.

In the approved BRA, the site was divided into separate
areas for background comparisons in order to assure that
chemicals present at one location were not eliminated from
the risk assessment based on a statistical application of
site-wide data. This approach takes into account the
heterogeneity of contaminant distribution in soils at the
site.

EPA does not believe that dividing the site into smaller
sectors for purposes of the BRA would have made any
significant difference in the outcome of the risk
evaluation. The important thing to keep in mind is that if
an unacceptable risk is found at a site (or at a part of a
sjte), ARARs are triggered for the entire site.

General Comment: Throughout the comment section on the BRA, the
commentors were critical of the data qualifiers used.

Response: The qualifiers presented with the data are
notations that EPA contract laboratories are required to
use. Standard EPA protocol and guidance was used to
interpret the data qualifiers and assess the usability of
the data.

General Comment: Throughout the comment section on the BRA, the
commentors have criticized the exposure assumptions used by EPA
in the BRA.

Response: While many of the comments are addressed more
specifically below, all assumptions have been re-reviewed by
EPA and have been found to be appropriate for use at the
Cannelton Site. The BRA was conducted in accordance with

Risk Assessment Gujidance for Superfund (RAGS) and other

At Py gt .
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guidance and directives available at the time. In addition,
the BRA used standard default exposure factors presented in
RAGS supplemental guidance. When there is no demonstrative
evidence available to support changing the exposure
assumptions, the standard default is used.

Comment (Title Page): "The title page of the BRA indicates that
the BRA document [June 1991 (Revised October 1991)] is 'draft'.
Risk management decisions must be based upon approved documents.
The draft BRA cannot be utilized to formulate risk management
decisions for the Site."

Response: The BRA was approved by EPA in October of 1991.
The retention of 'draft' on the title page was an oversight.

Comment (page 1-4): "The BRA provides a general Site history in
Section 1.2.2 which indicates that AMAX purchased the Site in
1991. The revised BRA is dated October 1991 but makes no mention
of the interim remedial activities completed by AMAX in 1991. On
page 1-4, the BRA states that "Access to the 'barren zone'
remains unrestricted". The BRA must be revised to indicate that
the security fences with appropriate warning signs were
constructed in September and October of 1991. Access to the Site
is effectively restricted. The text, figures and plans should be
revised to identify all security fencing currently in place."

Response: For purposes of preparation of a risk
assessment, access to the site is not "restricted". Fencing
is considered an institutional control, which is a temporary
and unenforceable measure. According to an April 22, 1991
OSWER Directive, the fact that a fence was installed in 1991
provides no justification for altering exposure assumptions.
Therefore, there is no reason to update the BRA.

Comment (page 1-4): "The text indicates that the Site was
proposed for the NPL in June 1988. The text does not state the
current status of the proposed listing."

Response: The site was finalized on the NPL on August 30,
1990.

Comment (page 1-5): "The text identifies that there are numerous
physical hazards present on $ite. This statement is outside the
scope of the intent of an BRA which is identified in RAGS."

Response: The presence of physical hazards on site was
merely noted in the text. The extent of physical hazards at
the site was in no way used in the development of
carcinogenic risks and hazard indices.

Comment (page 2-3): For purposes of the risk assessment, the
higher of two rounds of samples was retained for use in
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development of the BRA. The commentors state that this resulted
in concentrations which are biased high.

Response: Since the analytical results for a sample point
are averaged with other samples on the site, the averaging
of duplicate samples for one location will not contribute
significantly to the overall exposure concentrations.

Comment (Table 2-1 and throughout document): Commentors contend
that constituents detected in less than 5% of the total samples
should be excluded from evaluation in the BRA.

Response: EPA disagrees. In the evaluation of the
frequency of detection, one must consider the chemical as a
candidate for elimination from the quantitative risk
assessment if: (1) it is detected infrequently in one or
perhaps two environmental media, (2) it is not detected in
any other sampled media or at high concentrations, and (3)
there is no reason to believe that the chemical may be
present. The data used in the Cannelton BRA was reviewed
and accepted based on these criteria. To arbitrarily set a
cut-off point based on frequency of detection would have
underestimated the risks present at the site.

Comment (Table 2-1 and throughout document): The commentors
state that arsenic should have been deleted from the chemicals of
concern in "sectors" where levels are consistent with background
concentrations.

Response: EPA disagrees. The BRA evaluated the site as a
whole, not in "sectors". Arsenic was retained as a chemical
of concern because it was found at high concentrations
significantly above background in many areas of the site and
is believed to be site-related. Cleanup standards for
arsenic will be based on Michigan Act 307 Type B levels or
background concentrations (whichever is greater) and will be
applied to the whole site. Therefore, the commentors'
concern about "Sectors A, C, E and F" is inconsequential.

Comment (Table 2-2 and throughout document): The commentors
argue that several contaminants should have been eliminated
because they were found at low concentrations.

Response: EPA disagrees. Please see Chapter 5 of RAGS for
a complete discussion of chemicals of potential concern. It
is true that in Section 5.9.1 of RAGS, the text states that
sometimes chemicals can be eliminated as chemicals of
potential concern based upon an evaluation of both the
concentration apd the toxicity of the chemicals. However,
the commentors provide no justification for overlooking the
toxicity of the contaminants they proposed to eliminate from
consideration. In addition, Section 5.9 of RAGS also very
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clearly states that, "Chemicals reliably associated with
site activities based on historical information generally
should not be eliminated from the quantitative risk
assessment, even if the results of the procedures given in
this section indicate that such elimination is possible™,

Comment (Table 2-2): The commentors contend that potential
receptors in exposure scenarios should only be considered to be
at risk of encountering surficial soils.

Response: EPA disagrees. Current populations were assumed
to be exposed through recreational and residential
scenarios. For current scenarios, the BRA appropriately
used soil samples from the 0 to 2 foot depth interval. For
future populations, soil samples for all depths were used to
estimate the exposure concentrations. The use of data from
soils at all depths is appropriate for future scenarios
because in the construction of a home or an
industrial/commercial facility, soils at depth are often
brought near the surface, making them available for contact
with residents and/or workers. In terms of the future
recreational scenario, soils at depth are often exposed
through the passage of time from both development and
natural changes in land patterns.

Comment (Table 2-2): Based upon commentors' Table B.2.6, the
commentors state that many metals should be eliminated as
chemicals of potential concern because they were found below site
related or Michigan background levels.

Response: EPA disagrees. Please see Section 2.2.1.6 and
Table 2-1 of the BRA. Many inorganics were deleted from the
list of potential chemicals of concern because they were
found at concentrations similar to background. However, the
fact that some inorganics, found at concentrations similar
to background, were retained based on professional judgement
is consistent with RAGS.

Comment (page 2-5 and throughout): "For purposes of comparison,
the background concentrations should also be evaluated against
regional background values."

Response: EPA evaluated contaminant levels against site-
specific background levels, a method which is more
appropriate than using national, state or even regional
norms. Decisions to eliminate or retain contaminants as
chemicals of potential concern were based on the guidance
found in RAGS.

Comment (Overview, Chapter 3): The commentors quote from an
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article (Harris and Burmaster, March 1992) enclosed as an
attachment to their comments. The passages guoted from the
article are critical of EPA's reasonable maximum exposure (RME)
approach.

Response: EPA disagrees with the commentors and supports
the use of the RME concept. The RME is defined as the
highest exposure that is reasonably expected to occur at a
site. The intent of the RME is to estimate a conservative
exposure case (i.e., well above the average case) that is
still within the range of possible exposures.

Comment (page 3-2, Section 3.1.3): The commentors again put
forward their approach to develop the BRA based on the areas
noted as having distinct plant communities. They argue that the
distinct areas of vegetation should have distinct exposure
assumptions based upon the amount of ground cover.

Response: EPA conducted the BRA for the site as a whole,.
The commentors justification that the type of vegetation is
an important determinant of surficial soil is not supported.
Under both current and future exposure scenarios, it is very
likely that the existing ground cover would be either
damaged or totally eliminated from activities such as dirt
biking or construction.

Comment (page 3-3): The commentors state that the following
calculations from page 3-3 could not be reproduced using
information from the RI: "...12,300 cubic feet/day or 92,100
gallon/day (64 gallons per minute)."

Response: See the response to comment A.4.2 d in the
Remedial Investigation section.

comment (page 3-6): The commentors request that the figures be
revised to identify all residences adjacent to the site.

Response: Figures will not be revised as this would not
affect the results of the BRA.

comment (page 3-6, last paragraph): The BRA states that the
nearest residence is a small apartment building on South Street.
The commentors state that they know of no such apartment building
and ask that all figures be revised to show residences adjacent
to the site.

Response: EPA has identified a residence on South Street
which may or may not be an apartment building. 1In any
event, there are individuals living in the building. The
building is located immediately adjacent to the site.
Figures will not be revised as this would not affect the
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results of the BRA.

Comment (page 3~19 last paragraph, page 3-20, page 3-34): The
commentors state that because of the absence of detectable levels
of site-related chemicals in the surface water, the small area of
habitat that is available for aquatic animals and the low
biocaccumulation potential of chemicals of concern, the site does
not have a health impact on the aquatic community. In addition,
the commentors state that the potential for exposure of
terrestrial animals or birds to site-related chemicals as a
result of consuming aquatic organisms is also minimized. They
further state that the potential impact of chemicals from the
Cannelton Industries is minimal when compared to the reported
impact of other polluting sources on the St. Marys River.

Response: See similar comments elsewhere in this
Responsiveness Summary. Potential exposure routes involving
aquatic and terrestrial organisms were not guantified in the
BRA. These potential exposure routes add to the uncertainty
associated with the BRA. However, EPA would like to
emphasize that the risk to human health has been determined
to be unacceptable, requiring Remedial Action at the site.

Comment (page 3-22): The commentors state that the analysis of a
only limited number of samples for hexavalent chromium over
estimated the presence of hexavalent chromium at the site.

Response: The sampling effort for hexavalent chromium was
not limited, but the quality of the data limited the number
of usable samples. The ratio of hexavalent chromium and
total chromium was calculated for those soil samples with
usable data for both analyses.

Comment (page 3-23): The commentors state that air monitoring
data will serve to verify the validity of modelled
concentrations.

Response: EPA will require air monitoring during the
excavation portion of the Remedial Action for purposes of
protecting the health of on-site workers and nearby
residents. It is not planned to use air monitoring data to
validate the modelled concentrations.

Comment (page 3-24 third paragraph and throughout): The
commentors state that there is not encugh information presented
in Section 3.0 of the BRA to verify the exposure point
concentrations presented in Tables 3-5 through 3-10. They
further state that it is not clear which data points were used to
derive the upper 95 percent confidence limit (95 percent UCL)
used as the exposure point concentration.

Response: For current scenarios, the BRA used soil samples
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from the 0 to 2 foot depth interval in the calculation of
the 95 percent UCL. For future populations, soil samples
for all depths were used to develop the 95 percent UCL.

Ccomment (page 3-26, 3-27 and throughout): The commentors state
that an exposure frequency of 350 days per year is over
conservative and unrealistic for the site considering seasonal
factors.

Response: A 350 day per year exposure frequency is very
conservative. Please note, however, that reducing the
exposure frequency by half would still result in an
unacceptable risk and an agency decision requiring action.

Comment (page 3-26, 3-27): The commentors propose exposure
frequencies for a trespasser scenario.

Response: EPA does not accept the commentors' proposal.
The assumptions outlined in the BRA for the recreational
scenario are more appropriate to consider than those
proposed by the commentors for a trespasser scenario.

Comment (page 3-26, last paragraph): The commentors challenge
the assumption made in the BRA that the current adjacent
residential population could potentially ingest 50 percent of
their daily soil intake from the contaminated source.

Response: EPA feels that the assumption is appropriate.
The commentors fail to offer an explanation as to why the
assumption is not appropriate.

Comment (page 3-27): The commentors discuss a EPA recommended
range for soil-to-skin adherence factors of 0.2 mg/cm’-event to
1.5 mg/cm’~-event. They state that a value in the range of 0.2 to
1 mg/cm’ should be used.

Response: Based upon the organic nature of the soils at the
site, a soil-to-skin adherence factor of 1.45 mg/cm’ was
used.

Comment (page 3-27): The commentors disagree with the exposed
surface areas estimated in the BRA. The commentors quote recent
EPA guidance dated (January 19%2) as justification for the use of
lower values.

Response: The BRA utilized the assumptions and 50th
Percentile Body Part-Specific Surface Areas presented in
RAGS and maintains that the values used are appropriate for
the Cannelton Site. The BRA was approved in October of
1991, prior to the issuance of the guidance quoted by the
commentors.
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Comment (page 3-29): The commentors disagree with the
assumptions used for the showering/bathing pathway in the BRA.

Response: An exposure time of 12 minutes for each showering
event was used based on guidance in RAGs. The additional 10
minute inhalation exposure accounts for other activities in
the bathroom subsequent to showering {({e.g., brushing teeth,
shaving). The EPA maintains that the assumptions used in
the BRA are consistent with RAGS and appropriate for the
Cannelton Site.

Comment (page 3-30): The commentors state that the inclusion of
a sediment ingestion pathway for swimmers is improbable and
unrealistic.

Response: EPA disagrees and maintains that the pathway and
its associated assumptions are appropriate for the Cannelton
Site. However, we acknowledge that the ingestion of
sediments during swimming will be low. The relative
contribution of this pathway to the overall risks from
exposure to all pathways is not significant.

Comment (page 3-30 to 3~31): The commentors challenge the
assumptions made in the BRA concerning the fraction of sediments
from the contaminated source that are ingested by recreational
and future residential populations and current adjacent
populations.

Response: EPA feels that the assumptions are appropriate
for the Cannelton Site. The commentors fail to offer an
explanation as to why the assumptions are not appropriate.

Commeéent (page 3-32): "A conservative default value of 100
percent was used as the respirable fraction in the WWES BRA. For
a risk assessment, particulates which are less than 10 um in
diameter or less should be considered because only these particle
sized are respirable (RAGS, Section 6.6.3). Furthermore,
particles which are greater than 10 um have high settling
velocities which will cause these particles to settle within a
short distance after being entrained by the wind."

Response: Since site-specific air monitoring data was not
available, an estimate of the PM10 fraction in the air could
not be made. Therefore, a conservative value of 100% was
used.

Comment (page 3-32): The commentors request that the following
uncertainties be added to the BRA:

. "Although arsenic is groundwater was probably not Site-
related, inclusion of arsenic as a chemical of concern
(3 detects in 117 samples) and using the maximum

e . e
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reported concentration as the exposure point
concentration resulted in a major portion of risk from
residential land use."

Response: EPA disagrees. Because of the exceedingly
high concentration of arsenic found at the location of
the detects, it is probable that the arsenic is site-
related. It would therefore have been inappropriate to
eliminate arsenic as a chemical of concern solely on
the basis of the number of detects. 1In addition, it is
appropriate to assume the point of highest groundwater
contamination for the location of a hypothetical well
for a future residential scenario.

. "Assuming the Site was covered by 33% chromium
(comparable to pure chromium salts) was totally
unrealistic and over estimated risk from dust exposure
by orders of magnitude."

Response: The value used in the BRA was the maximum
concentration of chromium found at the site. RAGS
recommends that the 95 percent UCL be calculated in
order to estimate the concentrations to be used in a
risk assessment. However, if the sample variance is
high when calculating the 9% percent UCL, the 95
percent UCL can end up being higher than the maximum
value in the data set evaluated. Thus, the
concentration of chromium used in the risk assessment
defaulted to the maximum found in the data set.

L "The law [{sic] probability that areas such as the
floodplain and the barren zone would be used as
residential should have precluded the residential
scenario in these areas."

Response: There are always uncertainties with the land
use assumptions used in risk assessments. However, EPA
maintains that the assumptions used in the BRA are
appropriate for the Cannelton Site. Please see the
response to earlier comment on this subject.

Comment (page 3-34): The commentors state that the standard
ground temperature of 25°C used in the CHEMDAT7 model is too
high. They claim that the standard ground temperature is 15°C
and that the BRA therefore overestimated the annual emission
rates.

Response: The air temperature used was a conservative
assumption, but it is appropriate to evaluate short-term
exposures that could occur in the summer. The air
temperatures will have little impact in the results since
emissions of inorganic chemicals, which are most important
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at this site, do not depend on temperature.

Comment (Table 3-5, page 5-8, and throughout document): The
commentors state that the use of maximum concentrations for
chemicals of concern is inappropriate. As an example, the
maximum detected concentration of 328,000 ppm for chromium
{total) was reported at MW-19 and was used in the BRA.

Response: RAGS recommends that the 95 percent UCL be
calculated in order to estimate the concentrations to be
used in a risk assessment. However, if the sample variance
is high when calculating the 95 percent UCL, the 95 percent
UCL can end up being higher than the maximum value in the
data set evaluated. Thus, the concentration to be used in
the risk assessment defaults to the maximum found in the
data set.

Comment (Table 3-11): "“Input parameters for use in the air
pathway exposure scenario are overly conservative. It is assumed
that 100 percent of ambient dusts are respirable fractions. Only
particles sizes 10 um or less in diameter should be considered
respirable (RAGS Section 6.6.3). 1In addition, future residents
are assumed to remain at home, exposed to ambient dust
concentrations, for 24 hours. Dust levels in the home would be
much less than levels outside. The high dust levels outdoors are
assumed to be equivalent to indoor levels."

Response: The 24 hour exposure time accounts for
individuals who spend most of their day at home (e.g.,
housewives, children, invalids).

Comment (page 4-4), fourth full paragraph): The commentors
propose a comparative toxicity approach for PAHs.

Response: The use of toxicity equivalency factors to adjust
the PAH slope factors to benzo(a)pyrene has not yet been
accepted by EPA. Until the EPA presents its own position on
this subject, the approach in the BRA will remain. This
approach was approved by EPA.

Comment (page 5-2, Section 5.1.2): The BRA states that chronic
oral reference doses used for ingestion pathways for adults were
used to extrapolate dermal toxicity values as recommended by the
EPA Superfund Human Health Evaluation Manual (SPHEM). The
commentors state that SPHEM does not include any discussions
pertaining to the extrapolation of dermal toxicity values from
oral chronic reference doses and states that there is not support
for the method used in the BRA.

Response: The statement as written in the BRA is misleading
since there was no extrapolation procedure used to derive
dermal toxicity value from oral reference doses. The oral
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reference doses were used as is to evaluate the dermal route
of exposure.

Comment (page 5-7): As part of a discussion which includes
several comments already addressed in this Responsiveness
Summary, the commentors criticize the permeability constant for
arsenic. The BRA assumed 0.0015 centimeters per hour.

Response: EPA feels that the assumption is appropriate.
The commentors fail to offer an explanation as to why the
assumption is not appropriate for the Cannelton Site.

Comment (page 5-20): "The WWES BRA states that the waste hides
and hair are potential reservoirs of anthrax and Q-Fever spores.
Firstly, there are no hides located at the Site to the best of
our knowledge. CRA has conducted sampling of the nost
concentrated wastes at the Site and found no evidence of anthrax
or Q-Fever. This information has been submitted to USEPA."

Response: Scraps of hide do exist at the site. The
sampling conducted was received and reviewed by EPA and
serves to alleviate EPA's concern.
Comment (Appendix B - page 1): The commentors request more ¢
details on the use of toxicity reference values.

Response: The toxicity reference values (TRVs) were used to
screen analytical results for chemicals which were not
detected at the site and showed high Contract Required
Quantification Levels (CRQL's}.

Comment (Appendix B - page 2): The commentors guestion the skin
surface area and other assumptions assumed per exposure event for
the calculation of TRVs.

Response: Because the TRVs are used as a screening step,
the most conservative assumptions were used. The use of
TRVs provides a better understanding of the uncertainties
associated with the contaminant detection levels but does
not affect the outcome of the actual risk calculations in
the BRA.

Comment (Appendix B - page 3): The commentors criticize the
surface water assumptions used.

Response: The 7 days/year of swimming and ingestion of 50
mL of water per hour are assumptions recommended by RAGS.
The 2.6 hours estimated per event is appropriate for the
Cannelton Site. These assumptions taken together are
certainly not overly-conservative.

Comment (Table B-1): "In deriving the TRV values for total
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chromium, the reference dose for chromium VI is used. To assume
that the total chromium is all hexavalent chromium is a
conservative approach and will over-estimate the problem at the
Site. This will result in TRV values which are more stringent."

Response: The TRVs were used to screen analytical results
for chemicals which were not detected at the site and showed
high CRQL's.

Comment (page D-2, first bullet): The commentors take issue with
a2 statement that says that there is no vegetative cover on the
barren zone. They claim that approximately 50% of the barren
zone is vegetated.

Response: It is true that there is some vegetation within
the fence area surrounding the barren zone. An accurate
determination of the vegetated area would be difficult
because of the thin and patchy character of the vegetative
cover. However, we believe that more than half of the area
within the fence is barren. The debris, and larger
particles in portions of the barren area probably have
little impact on erosion.

Comment (page D-2 third bullet, page D-3): "The third bullet
point states that the universal soil loss equation was used to
calculate total suspended particulate (TSP) rather than PM-10.
This was done by dropping the factor k=0.5, the estimated factor
of TSP which is PM-10, from the soil loss equation.” The
commentors go on to state that, because only particles less than
10 um in diameter should be considered, the 0.5 factor in the
soil loss equation should be retained so that only PM-10
particulate emissions are calculated.

Response: Data on the size fractions of the material in the
barren zone were not available. Therefore it was assumed
that all of the material that eroded was respirable.

Comment (page D-3, first and fifth bullets): The commentors
disagree with the erodibility estimated for the barren zone.
They claim that approximately 50% of the barren zone materials
consist of materials greater than 0.8 mm and have estimated the
soil erodibility to be 38 tons/acre/year. They also propose to
change the vegetative cover factor to 0.5 from 1.0.

Response: The material in the barren zone is not soil. It
is very similar to sphagnum peat in size and texture. It is
also very subject to wind erosion because of its low
density. None of the soils listed in Control of Fugjtive
Dust Sources were very similar to the material in the barren
zone. It was assumed that the so0il erodibility factor for
loamy sand was appropriate because this was, of the soils

listed in Control of Open Fugitive Dust Sources, the most
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similar to peat. The particle size of the material in the
barren zone will probably decrease as the material degrades
and is exposed to physical forces such as wind, freezing,
thawing, etc. The soil erodibility factor used was
appropriate given the characteristics of the material and
the lack of definitive information.

Comment (page D-3, fourth bullet): The commentors disagree with
the calculation of the unsheltered field width factor and
maintain that there is no break in the tree barrier along the
eastern fenceline of the barren zone.

Response: There is a small break in the trees east of the
barren zone. The trees that exist along this edge are not
as closely spaced as stated in the comment. Also, these are
mostly deciduous trees, so the influence of the tree barrier
will be less when the leaves are not present. The reduction
in the distance protected by the trees is appropriate for
these reasons.

Comment (page D=-3): The commentors propose a revised emission
rate for PM-10 emissions from the barren zone.

Response: The analysis presented in the comment may or may
not be appropriate; there are no data to support these
assumptions. The selection of more conservative assumptions
for the analysis in the risk assessment is appropriate given
the lack of information on erosion of the material in the
barren zone.

Comment (page D-4, first sentence): The commentors disagree with
the use of maximum concentrations over the entire Disposal and
Plant area. They propose to divide the Disposal and Plant area
into areas of concern with varying maximum concentrations or
'hotspots'.

Response: The CHEMDAT7 model used reasonable maximum
exposure concentrations, which are calculated as the 95
percent UCL of the arithmetic mean. When the calculation of
a 95 percent UCL lead to a value greater than the maximum
detected, the maximum concentration was used. The CHEMDAT7
model as performed in the BRA was sufficient to provide the
information needed.

Comment (page D=6): "BOXMOD output for the barren zone indicates
that the pollutant type selected was a 'gas'. This should be
'particulate' since the barren zone emissions being modelled were
from windblown particulate matter. The model should be rerun to
verify the effect of this unrealistic assumption."

Response: The use of the "gas" option rather than the
"particulate" option in the BOXMOD model input was a
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conservative assumption made in the absence of any
information regarding the particle size, density, and
settling velocity of the material in the barren zone.

Comment (Appendix F, page 1): The commentors propose to use the
most recent oral slope factor for benzo(a)pyrene.

Response: The BRA was approved in October of 1991. The
more recent slope factor was presented in the Health Effects
Assessment Summary Tables released in March 1992. The BRA
will not be revised. However, to the extent that this new
toxicity information changes the cleanup standard for
carcinogenic PAHs, as calculated in accordance with Michigan
Act 307, this new slope factor will be considered.

Comments on the Feasibility Study

c.1.1

a) Comment: Details explaining the calculation of "contaminant-
specific, risk based, maximum acceptable concentrations" (Tables
1.1 through 1.4) are not provided in the BRA or FS.

Response: The risk-based concentrations were determined
using the scenarios and assumptions provided in the BRA.

c.1l.2

a) Comment: Tables 1.1 through 1.4 should be revised to indicate
the risk levels which were used to calculate the various
concentrations. Do these concentrations represent acceptable
risk based concentrations for a 10° risk level for carcinogens
and a hazard index of 1.0 for non-carcinogens?

Response: Yes. This is stated on p. 1-9 of the FS, where
these tables are referenced.

c.2.1

a) Comment: Michigan Type B Soil Cleanup Standards are not
appropriate sediment cleanup criteria. Use of the Type B soils
cCleanup criteria is an inappropriate and improper use of the
Michigan Act 307 rules.

Response: There are no MDNR promulgated Act 307 criteria
for sediment. 1In lieu of specific criteria for sediment, it
is reasonable to apply soil criteria to this medium. 1In the
FS, a Type B methodology was used to determine criteria for
chromium in sediment by using a leach test model with the
available TCLP data. The FS Addendum attempted to use
sediment toxicity studies to develop cleanup criteria.
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Ultimately, any sediment criteria would be considered a Type
C cleanup under the Act 307 Rules,

b) Comment: The commentor takes issue with the fact that RCRA
Subtitle C and Land Disposal Restrictions are presented in the
ARARs section of the FS and has discussed at length why these
regulations are not ARARs.

Response: The ARARs presented in this section of the FS are
potentjal ARARs. Whether RCRA Subtitle C is ultimately an
ARAR depends on whether the waste at the site meet the
requirements. It should be obvious in the FS that RCRA
Subtitle C was not considered an ARAR since it was not used
in the development of any remedial action components, such
as waste handling, treatment or landfill construction. It
is not listed as an ARAR in this ROD.

c) Comment: A Type C cleanup also satisfies the requirements of
Michigan Act 307. However, the discussion of Act 307 as an ARAR
in the FS virtually ignores the Type C alternative. It should be
known that the clear position of the MDNR is that there is no
inherent institutional preference for any of the three cleanup
options. Each of the three cleanup options (Types A, B or C) is
to be considered equally acceptable for satisfaction of the
Michigan 307 requirements.

Response: The Type C option was not ignored in the FS, but
was considered at the time to be a more action-specific
approach invelving containment of wastes rather than removal
of all material to Type A/B levels. Alternatives 2, 4 and
6, which evaluated on-site consolidation and containment and
capping in-place are Type C options. For the reasons
outlined in the FS, MDNR has predominantly relied on a Type
A/B cleanup approach. Evaluation of Type C remedial options
is not a requirement of any Act 307 remediation but is
dependent on site specific factors as to whether such a
remedial approach would satisfy the nine criteria of CERCLA.
Evaluation of a Type B option is required by the Rules. It
should be noted that the vast majority of MDNR approved site
closures performed to date have relied significantly on Type
A/B remedial options. Furthermore, the FS Addendum, which
is intended to be read together with the FS, evaluates a
Type C remedial action with "Type C" chemical-specific
criteria.

d) Comment: Commentor states that Michigan rules implementing
Type C criteria do not require compliance with Rule 57, and that
the prohibition of the mixing zone is not incorporated either.

Response: While the Michigan Act 307 Rules do not
specifically address compliance with Rule 57 limits for Type
C remedial actions, the rules do not imply that the required
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level of protectiveness of surface water is any less under a
Type C remedial approach. A mixing zone was incorporated
into the assessment of a Type C approach for protection of
surface water. However, it should be noted that the MDNR
has made it clear in their comments that applying a mixing
zone in calculating cleanup criteria is not acceptable.

e) Comment: Commentor states the EPA may waive ARARsS pursuant to
Section 121 of CERCLA.

Response: The commentor is correct in stating that EPA may,
if appropriate, waive ARARs pursuant to Section 121(d) (4) of
CERCLA.
f) Comment: Commentor states that MCLs and MCLGs are not
Applicable and may not be ARARs, If they are ARARs commentor
believes these should be waived for various reasons.

Response: EPA agrees that MCLs and MCLGs are not applicable
requirements, since the groundwater at the site is not a
municipal supply servicing more than 25 persons. EPA
disagrees with the Commentor's statement that a waiver of
MCLs and MCLGs is appropriate. The groundwater could be
suitable for use as a source of drinking water in the
future. Contrary to Commentor's statement that compliance
with MCLs would be measured at the site boundary, the point
of compliance is at and beyond the waste management
boundary, which at the Cannelton site will be at the edge of
the capped containment area. This means that ARARs would
not necessarily have to be achieved beneath the onsite
landfill. EPA disagrees that MCLs and MCLGs should be
waived based on technical impracticability. There is no
technical basis provided for this comment.

EPA disagrees with commentors position that there are
institutional and locational constraints preventing the
potential future use of the groundwater as a source of
drinking water. Although the site and other areas may have
been used as industrial property in the past, there are
residences and a school very close to the site and it is
reasonable to assume that this property could be used for
purposes other than industrial in the future. Commentor
cites Act 368 which deals with the issue of installation of
wells in the area of floodplains. MDNR has stated that this
is not an ARAR. While zoning provisions may contain
restrictions on how the site can be used, there is nothing
to prevent the zoning provisions from changing in the
future. Regarding the fact that Cannelton owns the
property, there is nothing to preclude them from selling the
property in the future. For these reasons, EPA disagrees
that MCLs and MCLGs are not well suited to the release.
Regarding secondary standards, the Commentor is correct in
stating that these are TBC requirements, to the extent that
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they are not more stringent state ARARs.

g) Comment: Commentor states that no mixing zone applies to Type
C remedies.

Response: See response to Ccomment C.2.1.D above. EPA used
a model which included a mixing zone to help determine
whether current levels of particular contaminants wculd be
protective of surface water or not, but not necessarily to
establish Type C cleanup levels.

h) Comment: Commentor states that Michigan Act 245 Part 22 are
not ARARs based on a memo from J. Traub dated 6/25/92 to A.
Howard.

Response: The Part 22 rules of MI Act 245 are not ARARs for
the Remedial Action selected for the Cannelton Site.

C.3.0

a) Comment: Commentor stated that no Type C cleanup option was
evaluated in the FS.

Response: Commentor is incorrect in stating that no Type C
Cleanup was evaluated in the FS. Alternative 2, 4 and 6 are
Type C options since levels above Type A/B standards are
left on-site. The EPA also evaluated another Type C
approach to cleanup and documented this in the FS addendumn.

C.3.2

a) Comment: Commentor stated the EPA should evaluate risk
reduction for various remedial actions or partial remedial
actions, and that future use of groundwater at the site is not a
reasonably likely assumption.

Response: EPA does not believe it to be necessary to
evaluate a Type A, B, and C groundwater remedy for each
alternative. EPA has evaluated a "Type C" groundwater
remedy as part of its proposed plan, Alternative 7. EPA
expects that Type B levels will eventually no longer be
exceeded in the aguifer once remedial action is completed.
EPA does not normally, and has not evaluated the risk
reduction due to fencing or other institutional control type
of options if these are not believed to be protective
remedies.

b) Comment: Commentor states that data has not shown that
groundwater has degraded surface water or sediments and thus that
containment of the contaminants will not accomplish the objective
to prevent degradation of these media, and that contaminants are
not significantly leaching.
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Response: The FS considered Type A/B criteria. Although
EPA agrees that there appears to be minimal groundwater
impact, construction of a hydraulic barrier is not an
extensive response action considering that there still are
some areas where groundwater has been impacted significantly
by contaminated scils.

¢) Comment: Commentor states that the FS fails to evaluate data
in the RI to calculate appropriate Type B levels, that
contaminants are not leaching significantly and that using 20x
the drinking water standard is not representative of in situ
conditions.

Response: EPA did evaluate TCLP data from the RI to
generate soil cleanup levels. However, no valid correlation
was demonstrated between the soil and leachate data. EPA
agrees that Act 307 allows for either the use of 20x
drinking water values or a site specific leachate analysis
in addressing potential impacts of soils on groundwater.

EPA further agrees that a variety of alternate leach tests,
other than the EP tox and TCLP analysis conducted in the RI
could be applicable to this site.

d) Comment: Commentor requested that more representative, site
specific leachate tests be performed as part of the RD.

Response: Further leachate studies, or other appropriate
studies, are planned during the RD.

e) Comment: Michigan Act 307 DHC levels would not apply to soils
at depth.

Response: Under a Type A/B cleanup, the rules state that
Type B criteria must be achieved at every location at the
site. The MDNR has interpreted this to mean at any depth in
the soil column.

f) Comment: PAHs do not leach as is indicated in R 299.5711, and
the number of samples collected and analyzed during the RI is
inadequate to determine background concentrations. PAHs would be
expected to occur naturally in an old industrial area.

Response: The quote referencing R 299.5711 is incorrect,
although EPA agrees that PAHs do not readily leach. EPA
will consider taking additional samples to define background
during the RD. EPA does not agree that PAHs occur naturally
in industrial areas, although these may be common
contaminants in industrial settings. The data used in the
FS were obtained from the DNR, and took into account the
limited leachability of PAHs.
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g) Comment: Commentor does not believe that Type A criteria for
chromium in scoils was based on good science.

Response: The determination of this criteria was consistent
with the Administrative Rules of Michigan's Act 307 and the
available data at the time.

h) Comment: Commentor states that cleanup level for lead should
be greater than 1,000 ppm and that either typical background for
arsenic or 80 ppm, based on a residential scenario should be used
instead of the numbers derived in the FS for Type A scenario.

Response: Recent MDNR guidance indicates that while 400 ppm
would be considered acceptable based on direct human
contact, groundwater protection must still be considered.

It does not appear that the 1000 ppm level considers
protection of groundwater. EPA believes the level
calculated under the 307 rules for Arsenic is appropriate as
a Type A level. See earlier discussion in the section on
the Baseline Risk Assessment.

i) comment: The assumption that all leachate from the sediments
is hexavalent chromium is overly conservative, since hexavalent

is soluble, and would not likely be present given the age of the
contaminants and mixing in the River.

Response: This approach is consistent with EPA and MDNR
guidance regarding chromium in the absence of species-
specific information. The data collected in July 1992 was
not available during preparation of the FS, but will be
considered during the RD. Again, the purpose of the FS was
to develop an array of alternatives that met the 307 rules.
The criteria were developed based on the data at hand. The
307 rules allow for development of criteria based on leach
tests.

j} Comment: The level of effort for sampling and assessment for
chromium in sediments was inadequate.

Response: Although four samples were utilized to derive the
chromium response level, many more samples were collected
and used to identify areas requiring remediation.

Obviously, the volumes stated in the FS are not absolutely
required to be removed. Rather, based on the available
data, these estimates were made of the volume that would
need to be removed to achieve cleanup levels. In
remediation only that volume necessary to meet cleanup
levels will be removed. Additional sampling can be done to
more precisely define the extent of the removal.
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a) Comment: Commentor states that FS failed to evaluate a Type B
using site specific data, failed to evaluate a Type C cleanup,
overestimated the volume for removal, and is overly conservative.

Response: Site specific leaching data were reviewed in
preparation of the FS. It was determined that the
relationship between contaminant leachate concentrations and
soil concentrations are strongly dependent upon the soil
type as well as concentration. EPA agrees that as part of
the RD work, additional leachate samples may be taken. The
data available at the time of FS preparation does not show a
statistically significant leachate relationship that is
consistent across the site due to the lack of leachate data
below Act 307 Type B groundwater standards. The volumes for
removal were based on all contaminants, not just hexavalent
Chromium. The volumes estimated in the FS are accurate
based on the cleanup objectives and corresponding response
levels. See also other related responses.

b) Comment: Commentor wonders how sediment erosion can be
prevented.

Response: Proper engineering controls will effectively
minimize sediment erosion.

¢) Comment: Commentor believes that restoration of the site to
background is not appropriate, that the cleanup level for
chromium should be impact based, that the groundwater analysis
would provide a representative estimate of the leachability based
on insitu conditions, and that site specific data should be used
to estimate the cleanup level.

Response: Under the Type A/B approach, remediation is
required to the higher of background or the most restrictive
Type B criteria. Act 307 does not allow for impact based
approach under Type A/B. Act 307 Type A/B does not allow -
explicitly for use of groundwater data to assess the
leachability from scils. EPA agrees that cleanup to
background levels is not necessary. Further leachate
studies may be conducted in the RD.

d) Comment: Commentor believes that since groundwater at the
site currently meets both hex and trivalent chromium drinking
water standards, that no remedial action is required to meet the
groundwater standards.

Response: Where useable groundwater is present beneath a
site, Act 307 Type B requires that regardless of the current
state of groundwater, soils be remediated to 20x groundwater
standards or an alternate level based on site specific leach
tests to ensure prevention of future impacts to groundwater.
EPA agrees that there is minimal groundwater contamination
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and as such has not selected an active pump and treat remedy
for the groundwater. However, EPA would like to point out
that chromium is not the only contaminant at the site and
other chemicals, such as As and Cd, do exceed drinking water
standards.

e) Comment: Commentor believes the area calculated in zone E is
incorrect.

Response: It is correct, since in several instances the
deeper excavation covers a larger area than the shallower.

f) Comment: The need for remedial action based on the leaching
of contaminants from soils in Zone A, C, and E is unsupported.
Data in the RI indicates that VOCs are not present at levels
which are of concern. Site specific leaching data should be used
to determine cleanup levels.

Response: EPA agrees that additional leachate tests may be
done during the RD.

g) Comment: Commentor states that the FS does not demonstrate
an understanding of the physical requirements for sediment
removal or the effects of such a removal.

Response: Excavation via dragline and slurry pump is not
considered innovative technology. The FS addendum considers
the effects of these actions.

C.4.0

a) Comment: Commentor questioned why the cost of a wetlands
specialist was delineated.

Response: Upon review, EPA agrees that this cost may not be
an appropriate inclusion in the estimate.

b) Ccomment: The number of verification samples is excessive and
EPA should consider a larger grid and fewer parameters.

Response: These estimates were developed in accordance with
the established Act 307 verification procedures for
excavations. Other verification sampling programs will be
considered during the RD.

Comments on the FS Addendun
D.1.1

a) Comment: The commentor guotes a section from the FS Addendum
which describes how Type B soil standards are derived which are
protective of groundwater by using either a 20 times the Type A
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or B groundwater standard for soils or by performing a TCLP test
to determine appropriate soil contaminant concentrations. The
commentor then states that in light of this option, the FS
Addendum still uses 20 times groundwater to determine soil
¢cleanup levels.

Response: The groundwater number used to calculate some
soil criteria in the FS Addendum was not the Type A or B
groundwater criteria, but was a backcalculated groundwater
number generated in a groundwater-surface water model, which
assumed a mixing zone. 20 times this backcalculated number,
rather than some other arbitrary factor not supported by
available data, was deemed appropriately conservative,
considering the less conservative approach taken in the
model., Furthermore, it has been stated by EPA in the FS and
in this Responsiveness Summary that a leaching model to
generate cleanup standards would be an acceptable
alternative under Act 307. However, it is unlikely that
MDNR would support comparing the leachate concentration to
the backcalculated groundwater values derived in the model.
The cleanup criteria used in the FS and FS Addendum are
sufficient for evaluation of remedial alternatives. It is
further noted that this groundwater model was not used to
develop soil standards in the ROD.

b) Comment: The TCLP data presented in the RI is sufficient to
develop appropriate cleanup standards based on leaching factors,

Response: EPA does not agree. The leachate data developed
during the RI did not show any statistically significant
relationship between contaminant concentrations in soil and
leachate. The leachate data used to develop leaching
factors in the comments (Appendix C.1) excluded low
concentration soil samples. Development of leachate-based
soil cleanup criteria should be done using all the data.
Additional leachate testing which shows a statistically
significant relationship between contaminant concentrations
in soils and leachate and is representative of all the soils
types present at the site would be appropriate to develop
cleanup standards.

c) Comment: Current groundwater quality is protective of surface
water and sediments and the remedial action objective to protect
surface water and sediments from degradation resulting from
migration of contaminated groundwater off site has been
accomplished. Based on the existing groundwater data, no soil
removal from the site would be required, based on impacts to the
St. Marys River.

Response: While the current groundwater condition does not
appear to be severely impacting the surface water quality of
the St. Marys River, the contaminated soils act as a source
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of continuing contamination which should be addressed in
order to reduce the potential for future impacts. The fact
that the detection limit used for mercury was significantly
above the surface water standard makes it difficult to
assess the impact mercury in soils and groundwater may be
having on the surface water. The presence of a contaminant
such as arsenic in the groundwater at an extremely high
level further supports the need for some source control
action. For these reasons, the remedial action objective to
protect surface water and sediments from degradation due to
groundwater discharges is appropriate.

d) Comment: The Direct Human Contact (DHC) standards presented
in Michigan Act 307 are based on unrestricted residential land

use. The future use of the site as residential is not likely,

and site-specific risk assessment standards should be used.

Response: As stated earlier in the BRA section, EPA
disagrees that residential use is not a possibility and
believes that this scenario is appropriate for cleanup
standard development and conforms to EPA and MDNR policy.

e) Comment: The commentor objects to several of the cleanup
standards derived for Alternative 7, including PAHs, lead,
chromium, mercury and arsenic.

Response: EPA disagrees and believes that the criteria
developed are sound and are based on current EPA and MDNR
policy for deriving cleanup standards which are protective
of human health. Criteria are typically applied to the
entire soil column and do not account for vegetative cover,
in order to appropriately protect human health if land use
or conditions change in the future. EPA acknowledges that
the air modelling developed for the BRA is quite
conservative, which is one of the reasons that a less
conservative exposure scenarioc, current residential, was
selected for derivation of chromium cleanup criteria rather
than a more restrictive scenario. For arsenic, EPA believes
the approach taken is appropriate, and sjte-specific
background cleanup standards, which supersede "typical" or
"regional" background levels, should be used whenever
available.

f) Comment: The commentor states that the cleanup objectives for
the sediments and the resulting decisions made based on these
objectives are not supported. These objectives include
protecting the environment from adverse effects due to the
presence of site-related chemical contamination, protecting human
health from direct contact, minimizing resuspension of sediments
and water column contamination and improving aquatic habitats.
The commentor states that there is no evidence of adverse
effects, use of Act 307 DHCs is not representative, dredging
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would result in greater resuspension of sediments than any
natural occurrence, aquatic habitats have not been shown to be
degraded, and given the fact that Alternative 7 proposes that
water from dewatering activities for sediments would be
discharged to the river, sediments cannot be impacting surface
water to a level which would require sediment removal in the
first place.

Response: The rationale which supports remediation based on
these cleanup standards is very clearly presented in the FS
Addendum. In summary, it does appear based on current
information that contamination may not affect the benthic
environment to a great degree. However, this objective is
still appropriate if additional information shows otherwise.
The contaminants along the shore are available for direct
human contact, therefore Act 307 DHC soil criteria must be
considered. With appropriate engineering controls, the
short-term effects of dredging sediment can be minimized.
The investigation performed by EPA's Environmental Response
Team (ERT) did show that the physical habitat of hide
material and hairballs appeared to stress the benthic
communities. For the dewatering operation, collected water
would only be discharged to the river if it met appropriate
discharge requirements.

g) Comment: The quantities of soils and sediments estimated for
remediation are overestimated based on inappropriate selection
and application of cleanup criteria for PAHs, lead and arsenic.

Response: The argquments presented by the commentor have
already been addressed earlier in this Responsiveness
Summary. EPA believes that cleanup standards have been
selected and applied according to Act 307 and EPA and MDNR
policy and guidance.

DOCUMENT #2

This document submitted by CRA was a revised Baseline Risk
Assessment.

Response: While EPA has read and considered the submitted
Risk Assessment (RA), EPA will not be providing detailed
comments but an overall response. EPA notes that the
preparation of a revised risk assessment is not a comment as
such, since it does not directly comment on any document EPA
has prepared or the recommended remedy. CRA's RA indirectly
comments on EPA's BRA, in that it incorporates the results
of CRA's criticism of the BRA into the development of its
own RA. As part of this Responsiveness Summary, EPA has
responded to, and in many instances disagreed with, CRA's
comments on EPA's BRA. Therefore, EPA will not repeat its
responses to these comments here, although many directly
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apply to CRA's RA submittal. EPA disagrees with the
commentor on several key issues, such as potential future
land and water use and the role of a fence in risk
reduction, and therefore cannot condone or agree with the
risk assessment provided by CRA. CRA deviates from the
typical application of EPA and MDNR guidance and policy in
the development of this risk assessment. Furthermore, it is
reiterated here that the RA is used to determine whether an
action is necessary at a site. Once an action is deemed
necessary, ARARs are triggered. These ARARs apply to the
whole site, not just to the specific area which may have
triggered the action by driving the risk.

DOCUMENT #3

This document consisted of a new proposed alternative, called
Alternative 3B.

Response: Again, while the EPA has read and considered the
proposed remedial alternative, it does not agree with the
proposal. For the reasons stated above under Document #2,
EPA will not respond in detail nor comment on this document.
EPA will address broad issues which are key in development
of the proposed alternative.

1) EPA agrees that further leachate studies may better
characterize actual site conditions in order to determine
levels of contaminants in soil which will be protective of
groundwater and surface water. EPA does not agree with the
way the existing leachate data was evaluated and applied by
the commentor, as has been stated in the section concerning
comments on the FS.

2) EPA notes that the results of any leachate studies should
be applied to soils across the site, not just to select
areas. Taking an impact based approach may not take into
account the potential for soils to leach. 1In addition, EPA
believes that the approach and analysis used to determine
which areas require remediation was flawed (e.g., comparing
mercury concentrations in surface water detected using low
detection limits against a background groundwater level
which 1) was detected u31ng a significantly higher detection
limit, and 2) may be associated with blank contamination and
is therefore questionable). Using the data in this way, one
cannot draw the conclusion that since mercury was elevated
in background groundwater samples above surface water
detects, there is no impact from the site. Furthermore, not
enough groundwater data exists in the Tannery Point area to
say with certainty that groundwater has not been impacted
there and is not impacting surface water.

3) While EPA agrees that destruction of wetland habitat and
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potential resuspension of sediments due to dredging are
factors that should be considered when developing a remedial
alternative and weighing the pros and cons under the nine
criteria, EPA does not agree that these factors are adequate
rationale not to take an action when one is deemed '
necessary. To the extent that these areas are an actual or
potential threat to human health and the environment, they
must be remediated.

4) EPA believes that the site should be cleaned up to levels
which would not preclude future residential development of
the area. Levels developed based on the Risk Assessment
submitted as a public comment are not appropriate. EPA
agrees that sampling for background levels of PAHs may be
appropriate and will consider conducting such sampling
during design.

COMM OTHER F STATE AGENCIES
Responses t < [ ) of Natural Resources Comments:

Comment: The Michigan Department of Natural Resources had
several concerns with the EPA Proposed Plan Alternative 7.

a) MDNR stated that Alternative 7 did not satisfy Rules 601,
705(1), 717(2) (a) and (b), and 717(5) (a), (b), (e), (f), (k), and
(1).

Response: EPA disagrees. The remedial actions and cleanup
standards selected for this site are in compliance with the
State identified ARAR since they have been selected in
accordance with CERCLA and the NCP. For a more detailed
analysis of Act 307 and its implementing regulations as an
ARAR for Superfund sites, see the document in the
Administrative Record titled "Michigan Act 307 and the
Superfund Process" and the ARARs section in the ROD.

b) MDNR stated that the use of a mixing zone for a nonpoint
source in Alternative 7 is inconsistent with the Binational
Program and is not allowed under the Part 4 Rules promulgated
under Michigan Water Resources Commission Act, 1929 PA 245.

Response: EPA has agreed to not use the mixing zone concept
as had been described in the Proposed Plan. EPA has
considered the results of the model in its determination
that the current levels of chromium, lead and mercury may
not be protective of the environment, and that additional
studies would be conducted to ensure protection of the
environment.

c) MDNR wants to derive sediment cleanup standards based on
mercury and chromium concentrations in the sediment pore water
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such that the leachate could not exceed Michigan Act 245 Rule 57
standards.

Response: EPA has agreed to conduct additional leachate
tests or .:her appropriate studies in order to determine an
appropriate cleanup level in the sediment to ensure that the
sediments are not contributing contamination to the surface
such that Act 245 Rule 57 water quality standards are
exceeded. This is particularly important because there is a
mercury problem in the River, including a fish advisory in
the River and throughout the Great Lakes. In addition,
mercury biocaccumulates strongly, so that benthic organisms
which live in the sediment and ingest the water could be a
source of mercury to the food chain. Cleanup standards will
be adjusted based on these studies after consideration of
background conditions in the River. For chromium, EPA
determined that even under present conditions, chromium was
detected in surface water above Rule 57 standards only 4
times out of 24 onsite samples, filtered and unfiltered.
Chromium has also not been shown, based on the RI/FS, to be
a causative factor of toxicity in the tests performed to
date. Chromium is also not known to biocaccumulate, which
may cause it to be of less concern than mercury.
Nevertheless, EPA agrees that additional leachate sampling
or other appropriate studies will be conducted on chromium
and other contaminants of concern in the sediments.

d) MDNR wants to use a leaching model, as allowed under a Type
B cleanup to ensure that remaining scil concentrations will be
protective of surface water, i.e., such that leachate levels
would not exceed Rule 57 standards.

Response: The data collected during the RI indicated that
there is minimal leaching intoc the groundwater from the
soils. For chromium, only one well which monitors
groundwater leaving the site had a detection above the
surface water criteria, even given the very high levels of
chromium which presently exist in the soils. However, EPA
will comply with the requirements laid out in Act 307 Rule
299.5713 as these relate to protection of surface water.

e) MDNR believes that if the soil cleanup standards are derived
and applied as mentioned above, that there would be no need for
additional ecological toxicity studies and that a natural wetland
would be allowed to regenerate.

Response: EPA notes MDNR's position on the need for
additional ecoleogical toxicity testing.

£) MDNR believes that low level mercury sampling must be done
in order to develop defensible sediment cleanup criteria.
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Response: EPA agrees that it may be necessary to use a low
detection limit for mercury to determine if the levels
present at the site pose a threat to the environment and to
assist in the determination of the appropriate extent of
cleanup for mercury.

g) MDNR stated that the Binational Program to Restore and
Protect Lake Superior specifies that the State and EPA initiate
sediment remediation measures at AOCs known to contribute
persistent bioaccumulative substances to the Lake Superior
ecosystem. They alsoc believe that the objectives of the Great
Lakes Water Quality Agreement would not be met since the
objectives of zero discharge and restoration to beneficial use
would not be met by the cleanup proposed.

Response: EPA has selected a remedial action which addresses
the sediment at the Cannelton site. EPA agrees that
additional studies need to be conducted to determine the
appropriate cleanup level for mercury. EPA has considered
both the beneficial use objectives of the GLWQA and the
zero discharge goal of the Binational Program. As for the
beneficial use objective, EPA believes that we are restoring
beneficial uses through removal of material or continued
monitoring. EPA is not planning to meet the objective of
restoring to dredge criteria, since the standards used to
determine whether a sediment is polluted or not are not
based on site-specific toxicity data, are not health based
and are not believed to be appropriate. 1In addition, the
sediments contaminated by the site are not likely to be
dredged for navigational purposes, based on the realities of
the site. The zero discharge goal does not take into
account the regulatory realities of the Superfund law such
as the nine criteria and requirement to select a cost-
effective remedy. Nevertheless, it is expected that surface
water standards will be met prior to groundwater discharge,
and mercury will be further assessed. Both of these
programs are not ARARS, but are considered in our decision
making process.

h) MDNR believes it is preferable to reestablish the wetlands
and shoreline contours only to the extent necessary to stabilize
the lakeshore, assuming the leachate-based cleanup approach is
used.

Response: EPA notes this comment.

i) MDNR does not believe the costs for long term monitoring
have been adequately considered.

Reaponse: EPA disagrees. The FS was conducted consistent
with Agency quidance and regulations and considered the long
term O&M costs in its determination of the net present worth
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of the remedy.

i) MDNR believes that if post removal monitoring indicates
that groundwater contaminant concentrations exceed water quality
standards at the groundwater/surface water interface, a
groundwater remedy should be triggered.

Response: EPA disagrees. If it is determined that the
remedial action is not effective in reducing the contaminant
levels in groundwater even further, and that surface water
criteria are not being met, EPA will need to revisit its
decision. An assessment of the effectiveness of the remedy
will be conducted as a part of the 5 year review, which will
be required at the site.

k) MDNR cannot support the onsite landfill since alternative
treatment technologies (specifically vitrification) have not been
considered, there may not be adequate space to construct the
landfill and still meet the requirements of Act 641, and on
onsite landfill would make surrounding lands less desirable for
development.

Response: EPA looked at vitrification and determined that it
would not be cost-effective to select this technology at the
Cannelton site because of the large volume of material to be
treated and the expense of this technology. The landfill
will be designed and constructed in compliance with the
substantive requirements of Act 641. If there is not
adequate space to construct the landfill, EPA will need to
reevaluate its decision. EPA has addressed the remaining
issues from this comment in earlier sections of the
Responsiveness Summary.

Responses to U.8. Fish d W fe Service Comments:

These comments were presented in a letter from Charles Wooley of
the U.S. Fish and Wildlife Service (U.S. FWS) to Mary Beth Novy,
U.S. EPA dated July 20, 1992, While this letter discussed
comments on the draft Proposed Plan, U.S. FWS requested that the
letter be placed in the Administrative Record, and EPA believes
it is appropriate to respond to their concerns.

Comment 1: The U.S. Fish and Wildlife Service (U.S. FWS) was
concerned that the highest concentration of chromium was not
tested using toxicity tests or an evaluation of the benthic
macroinvertebrate community.

Response: This is not accurate. The information presented
in the U.S. FWS memo is from the RI. Due to the same
concerns stated in the U.S. FWS memo, the Region V
Biclogical Technical Assistance Group (BTAG) suggested that
a subsequent study be conducted. This subsequent study
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included toxicity testing with three species, Chironomus
riparjus, Hyallella azteca, and Selenastrum capricornutum.
Soil toxicity tests were conducted using Eisenia andrei.
Benthic macreoinvertebrate community evaluations were
conducted in the locations of sediment collection for
toxicity testing. The results of these studies did not
indicate a correlation with test response and chromium
concentrations in the soils or sediments even with the
highest concentrations.

Comment 2: The U.S. FWS expressed concern that comparisons of
total metals may correlate with toxicity test responses more than
only chromium.

Response: A formal evaluation of the total metals was not
done, and a full TAL metal scan was not conducted in the
subsequent study. However, chromium was found to be the
dominant metal present, especially in the areas of highest
contamination and, therefore, a ranking of sampling
locations by total metals should be similar to a ranking by
chromium (particularly at the high and low chromium
concentrations). We, therefore, believe that a formal
correlation evaluation of total metal to toxicity test
response would yield the same conclusion as the evaluation
with chromium only.

Comment 3: The commentors state that hexavalent chromium
concentration data should be used rather than total chromium for
comparisons.

Response: EPA concurs that hexavalent chromium is the more
hazardous form of chromium and, therefore, evaluation of
hexavalent chromium was attempted. However, the
determination of hexavalent chromium is problematic, at
best, and the data generated could not be evaluated.
Investigations of hexavalent chromium levels in the RI
indicated that substantial levels of this form of chromium
were primarily associated with the areas proposed by EPA for
remediation. It is, therefore, felt that the environmental
threat due to hexavalent chromium has, effectively, been
evaluated.

Comment 4: U.S. FWS maintains that food chain biocaccumulation
should have been directly evaluated.

Response: The current literature on chromium effects
suggest that chromium is a threat as a direct toxin, not as
a food chain or biocaccumulation threat. Evaluation of the
terrestrial and aquatic communities present at the Site have
not indicated that there has been a loss of expected
wildlife community members or a reduction in numbers. We
recognize that presence doces not preclude threat, however,



54

based upon the period of time that the Site has existed, the
presence of the community currently utilizing the Site as a
habitat and the proposed remediation, it is believed that
unacceptable residual threats to wildlife will not exist.
However, due to concerns for bicaccumulation threats,
particularly for mercury, additional studies have been
proposed to insure that unacceptable environmental threats
do not exist at the Site after Site remediation.

Comment 5: U.S. FWS suggests a review of U.S. FWS and NOAA
documents on chromium effects.

Response: These documents have been reviewed and utilized
in the subsequent environmental assessment studies.

Comment 6: U.S. FWS expressed concern about the potential
effects of debris and fill material.

Response: The physical influence of tannery waste material
as well as non-site related debris, primarily lumber scrap
and waste, has been considered. The evaluation of this
physical threat has influenced the remedial effort with
Tannery Bay, supporting the removal of tannery waste
material from the shoreline and Tannery Bay.

Comment 7: U.S. FWS contends that the wetland present at the
Site can not be of high quality.

Response: The U.S. EPA concurs that under ideal conditions
habitat of any form should be devoid of foreign material and
concentrations of compounds or elements exceeding background
levels. We also recognize that the wetlands which are
typical of the St. Marys River are dominated by bulrush.

Our contention that the wetlands currently present at the
Site are of "high quality" is based upon their apparent
functioning and utilization (including year-round resident
species). The wetlands at the Site are unique in the area,
containing some bulrush as well as cattail dominated areas
but is primarily a wooded wetland. Additionally, the
diversity of woody species as well as the age and size of
the woody species provides a wide range of habitat types.
Therefore, our conclusion that the wetlands present are of
high quality is based upon the diversity of species
observed, the diversity of habitats present and the observed
utilization of the area by wildlife.



Page Mo, ]
05/25/8%

FICHR/TRANR PAGES DAfE

20/00/00

a5/02707

35/05/29

87/03/04

88/06/07

Bésot/l

81/11/18

ADNIRISTRAPIVE RECORD INDEI

CARNRLTON [HDDSTRIES TABNRRY SINR

REMGVAL ACTION

SADLY SPE. KIRIE, NICBIeMD

rItis

Phoae call re: vaste
quantity at the site i3
vokoova, the site is oot
secored, aod drisking
vater for Saujt Ste.
Xarie is supplied fron

2 sarface vater intake.

Phooe call re: Private
domestic vells are
found vithio a three-
pile radiys of the site.

Phose call re: explanation
of bov the waste quantity
for the site was arrived
at along with & repert

of the site being uasecared.

Repore of private vells
in the ricioicy of the
site.

Record of phone call fron
Saalt §te, Marie fire
Chief reporting a fire

at the site aod suspected
ceatasination,

Reviev of findings ia the
1786 report "Vork Plas,
fagaery Propercy’
subnitted by Algom
Steel.

fhe MDNR's Bavircamental
Respoase Division Marquette
Districc staff opinion

that the bazards posed

to the public by this site
are qaite bigh and have
requested funds for

jaterin response seasures

sader dct 307, P.A. of 1982,

It is reqoested of the NDPN
that they determine yhetber

ayrgor

Jerry Goode-Bealogy &
Baviroanent

Jerry éoode-Beology &
Bovireoment

Jerey Goode-Reology &
Sovironment

Jerry Goode-Beology &
Bavironsent

S.Jarriagton-kDMR

Cletas Courchaias-XDMN

Fraok Opolka-MDNR

RECIPISNT

Barl 0lsen-MDUR

Bob
Schelling-HDRR

Diane
Royerafc-MDaIR

Rickard
Johas-IDIR

Larcr
Chadzynski-uDPH

COF
pocuoxERt rees

Cosavaication Record

Communication Record

Cognunication Record

Commugication Record

Conmunication Record
Correspordence

Correspondeace



Page bo. Z
05/28/89

FICER/IRANE PAGRS DATR

17

87/11/18

83/08/23

a8/e5/H

§8/06/07

88/06/22

ADNIRISPRATIVE RECORD IRDEI

CANRBLTON TNDUSPRIES PAMMERY SIPE

REXOVAL ACTION

SAOLY STE. MARIE, MICRIGAN

rris

3 boman bealth risk indeed
erists at the site.

Sample data and related
Joforsation coacerning

the old Northwesters
Leather Coapany disposal
site. lathor requests that
the EDME deternine whether
4 bomas bealth threat
erists at the site.

Letter suggestiag that
there may be tasgery
vaate inflgegce gn the
grousdwater,

State of Nickigaa lab for
aetal samples collected

oo 3/25/88 from the

14th Street spriag. Letter
corering results staces
that the results for
chroaias is probably

qoite sigaificaat.

Reqaest for the ipstallatice
of a fence at the site due to
the toric pature of the
saterial at the site, the
excrese dazard of self-
cosbastion and a complete
lack of access restriction..

Comcera is expressed vith
the carreat cogdition of
the site. Autbor also
costends that the site
fires are biclogical

in matare, Also,
arraogexeats have been

aade to secure the site
vith a feace, Attached

is a copr of the amalytical
resalts oo vater sanples
takes by the B.5.6e0logical
Survey.

AlTHOR

Fraok Opolka-¥DHR

Johe Erickson-NOPH

Joda Erickson-NDPH

Xark Petrie-KDik

P.1.Craig-dlgona Steel

RECIPIRN? DocoNENT I8
Larry Carrespondence
Chadzyoski-¥DPE

R.Leflar-Sualt Correspondence
Ste Marie

R.Leflar-Sault Correspoadence
Ste. ¥arie

Peter Correspondence
Feithercut-0SkPA

dicholas Correspondence

Loage-0SBPA

DocHoNREf



rage Mo, K|
05/25/89

FICER/IRANE PAGES DAZS

{

1

88/06/28

88/08/0¢

28/08/2

80/08/2

86/01/18

B6/02/2%

88/05/12

88/05/12

23/0i/14

ADNTNISTRATIVE RECORD [XDB1

CANRRLYON INDUSTRIBS fANNRRY SITE

REXQVAL ACTICN
SAQLY $PE. MARIR, MICHIGAR

rres AUTEOR

Special Hotice of Poteatial  Nary Gade-USEPA
Liabilicr,

rplanation of aad rationale Micholas Lengo-USEPA

bebind of OSBPA actions to
circaareat the uaderground

boroisg,
Letter traasaitting C. 0. Bouch-City of Sault
docoaeatation frow eity Ste.Marje

files on the sire. Letter
also offers the apinion
that site fires will
re-occur, causing
eraceation aod relocation
of city residects,

Resalts of samples taken Rivin Braos-4DMR
4t the site oa 7/10/80.

Probless and questions that  Nark Petrie-XDAR
the

aothor kas with the 1785

report “Work Plan for

Cacoelton Iodustries

307 §ite, Chippewa County’.

Reviev of report dated Dianaa Roycrafe-MDAR
1/8 containing the

prelininary findiags

on the site and sobaisted

by klgona Steel.

Bealth Risk Assessment. Lavrenace Chadzynski-¥DPE

Bealth Risk kssessnent Lavrence Chadzyoski-HDPH
for Caapalton Industries
faonery Disposal.

Hagdvritten nemo giviag Nark Petrie-KDNR
atates of the site as

of 6716788, Attached are

§emos oo sampliag by

che MDER on §/14/88

404 2 nap of where those

samples vere collected.

nBeIree DOCTNERY STME pocxonp:

See service list Correspoadence

P.L.Craig-dlgoma Correspondeace
Steel

Steve Correspondesce
Barriagtoo-ADER

D.Nulcabey-8liss Menorandux
-K0n

Robert Xenoranduy
Scaeliog-MDRR

Robert Nemorandon
Scaeliag-4DNR

fraok Negorandas
Opolka-MDER

frank Kenoraodur
Opoika-KDNR

L1l ) Kemorapdur



Page lo. {
05725/8%

FICER/PRANE MAGES DATR

H

20

15

19

25

2

83/08/08

83/04/03

d0/08/00

d0/60/00

18/00/11

19/08/00

8¢701/03

dk/01/09

3§/708/00

85/08/23

38/05/80

88/04/10

AONINISTRASIVE RECORD INDEX
CADIELTOR TNDUSTRIRS PANNERY SIME

RENOVAL ACTION

SAULY ST8. MARIE, MICRIGAK

fIrLe

ACTION NEMORANDUM - Request

for Remoral Action at the
Cagoelton Industries §ite,
Sault Ste. Marje, Nichigan.

ACPION NEMORANDON: Request
for Rremption to (the)
fwelve-nonth Statutory
Lialt aod Project Ceiliag
Increase for the Cannelton
iadustries Remove!l fSite,
Sault Ste. Marie, Nichigan.

Vater well records.

Site Description/Brecutire
Summary.

Biological Survey of the
St. Mary's River.

Chromium ip the St. Mary's

River 1a the Yicioity of the

0ld Borch Western Leather
Company at Saolt Ste.
Marie, Michigan.

Prelisicary Assessaeat.

York Plin - Panoery
Property, Canpelton
Iadustries, lac.
Saelt Sce. Marie,
Nichigan.

Fith cover letter.

Stady - Taopery Property
Capaeltoo I[adustries, Ine.
Sault Ste. Narre, Michigaa.

Inspection Report For
Cannelton Jodustries.

POLREPS oumber I through d.
Yeston Sper Division

Bazardous Waste §Ite
Iovestigation lad

ACTROR

Hicbolas Lengo-038RA

Ralpb Dollhoph-GSEPA

§.Barriogton-NDIR

darid T20aga-aDIR

Darid Xaoaga-dDAR

Diane Rogcraft-XDUR

I.L. Craig - Algoma Steel

Algona Steel Corp.

CHIX Bill

Richolas Longe-SEPA

§.8abesukanar-Feston Sper

RECIPIRAY DOCUNEN? PYPR
Basil Xemorandun
Cogstantelos-058
4
Basil Nemorandua
Coostantelos-UsE
PA

Other

Reports/Studies
xR Reports/Studies
0uR Reports/Stadies
UsErd Reporta/Studies
R.Schaeliag Reports/Scudies
I1-HDAR

Reports/Stodies
USEFA Reports/Stadies
ik 17| Reports/Stadies
gsn Reportsa/Studies

DOCAUNBE



Page Jo. §
05/25/89

PICHEE/PRANE PAGES DATE

19

57

58

17

16

88/06/27

83/01/20

88/08/30

81/11/18

B8/04/27

88/06/12

83/84/21

88/01/ 14

B3/07/18

ADKINISTRATIVE RECURD IHDBI
CAMEBLYON THDOSPRIES PARNERY SIfR

1EXOVAL ACPION

SAQLY STR. NARIR, XICHIGAN

PItis

Baergency Responge
Health & Safety Plaa.

Saapling Plao.

fhree proposed ¢ptions acd
placs of actios for the
berning and flooding of
the aite.

DRARY Site Assessmeat Aod
Sampling Action ftor
Ciangalten Industries

Sault §te. Marie, Nichigaa.

Results of apalyses of
groaad vater froa the
vell installed at the
taopery this past summer,

Apalytical results froa the
8.5.6e0logical Service well
oo the site,

dvalysis of ¢ vater and

H soil samples for cyagide,
chreaiun, cadaiun, zinc, lead,
mercury, PLE's as well as
£PA method €24 priority
pollutast compounds.

Aoalytical Report - Saaples
P-! and ¥-3.

Data Symaaries recieved froa
the XDUR, a rough map of

the site, aod a letter fros
Nark Petrie of the ¥DAR

to Peter Miethercut of

the BSEPA requesting the
fnstallation of a feoce

at the sice,

Sasple results for sample
00's. 1-44 - 1-124, 2-48

- 2-158, 3-4¢,3-5C.3-9¢C,
J-10C, 4-4D,¢-5D,4-9D,4-10D,
§-48,5-108, aod six saaples

AUtsoR

Erans & Spriager-Roy I.
Feston, Inc.

Veston-Sper fAf

Springer&Cisneros-Roy 1.
Neston, Inc

Degise Dumogchelle-0.5.00!

P L.Craig-dlgona Steel

Richard Rediske-8DI Ing. &
Science

Fadsworth/dlert
Laboratories, Iac.

Xark Petrie-XomR

I.¥e Laogblin-doaly.& Bio
Labs, e,

RECIMIERT DocUXRET TIMM
licbolas Reports/Studies
Longo-USErk

Stere Reports/Studies
larraa-USEFA

Steve Reports/Stadies
Paryan-052p4

Irager Sampling/data
Craig-Algona

Steel

§.HBarrington-NDR Sampling/bata
]

tanl Sanpliog/Data
fauthier-NDiR
Paa} Saspling/Data

Fillians-Raztech

Rick Longo-3SIPL Sampling/Data

Kefanver-PEI
FYELT N

Sampling/Data



Page Io. §
05/25/89

FICHE/DRANE PAGES DATS

8 88/81/20

ADKINISTRATIVE RECORD INDEI
CANERLTON INDUSTRIBS TANNERY SITE
RENOVAL ACTION
SAULY ST8. NARIE, KICRIGMN

148411 AUTHOR RECIRIENT DOCONENT PYPR
from off-site.

Apalytical results froa P ¥ Fefauver-pSI Saaplisg/Bata
saaple go. 14400, Laughlin-Analy.&8io.Labs, Inc Assoc.

DOCHDNBE!



19

il

12

i4

13

&

17

ADMINISTRATIVE RECORD INDEX

AUTHOR

ORIGINAL
CANNELTON INDUSTRIES
SAULT STE. MARIE, MICHIGAN
03/30/92

TiTLE/DESCRIPTICN
ZITTITRIZZFTITTISS

saz=as3s

Ja/Z8/80 Evans, E. USEFA Ayicahey-Fiiss. 0. Results of Sampies taken on 7/10/B0.
SSEFA
08720783 The Tannery--The Tannery Reunion Story,
0E/06/685 FGowden, B. USEPA USEPA Potential Hazardous Naste Site; Preliminary
Assessaent.
07/21/86 Roycraft, 0. MONR JSEFA Site Description/Executive Susmary with
Prelisinary Assessaents.
(5/00/86 Algosa Steel Corp. Study: Tannery Property.
09/23/86  CHIM Hill USEPA Inspection Report for Cannelton Industries.
11/18/87 Ousouchelie, D. U.5. Craig, . Algoma Ground Mater Analyses Resuits with Cover
Dept. of Interior Steel Corp. Letter.
05/12/88 Chadzynski, L. #DPH  Opolka, F. MDMR Health Risk Assessaent.
06/09/88 Fire Chief-Sauit Chief's Report--Fire Response.
Ste. Marie
07/12/88 Rediske, R. EMJ Gauthier, P. NDMR Water and Soil Sasplings taken 5/14/88.
Engineering &
Science
10/21/88  WMES USEPA Nork Plan Technical Mesorandus.
04/00/89  WWES USEPH Cossunity Relations Flan for the RIFS.
04700/0% ﬂl 2. lﬂl Health & Safety Plan for the RIFS.
04/00/89 | 3 USERA Site [nvestigation Plan for the RIFS.
04/01/0% .l Ehglanering & USEMH bork Plan for the RI/FS-Final.
~Stemce
05/00/89  USEPA Public Fact Sheet.
05/02/89 Rediske, R. WWES Uhl, Liz GAPP Confersnce Call, April 3, 1989.

109

28

10

o

3

19

32

110



T
(V3]
et

s
iy

i

g/ 18/8%

08/31/89

08/31/89

99:01/89

L0iG6/BY

Kagner, V. NDPH

Noragn, . CRA

zrgineers”

- , wnna
PEshl - PR

Feis, 4. USEFA

Aoss, o, L3274

NHES

E5L Environmental

Lab

WNES

WNES

Moberg, 9. ~oraer
Northwestern Leather

cepioyae

Croce, M. USEPA

Craig, F. Algoma

Steel Corp.
Jones, V. USEPA

Jones, v, WSESR

-------

Ribant, M.

s
~nippena

County reaith Deot.

Jolihopf, &, USEFA

Niedergang, ¥. JSEFA _

Niederjang, N. uSEFA

Uikinis, J. USEPA

JSEPA

Cannelton

U5SePA

USEPA

USEPA

Fublic

Allans, F. USEPA

Public

Dolihopf, R. USEPA

Nisdergang, N. USEPA

Niedergang, N. USEPA

(3]

Sirp Peasures.

Wore F.an fgr Northwestern Leather Co. Site.
Masorangua--car*ial Appravai of Fund
Bal GAFP.

Approvai for Anaiyses of Chroawus &
Hexavaient Chromius for RIFS,

Special Analytical Services--Client Request.
Special Analyticai Services-Client Request.

Mesorandus Confirsing Ferformance of Sedisent
Sampling.

Addendua for the Work Plan and Site
Investigation Plan.

Paliutant Analysis,
Addendus to GAPP far Acute & Chranic
Biologicai Toxicity Testing of Groundwater.

Addendun to OAPP for Acute & Chronic Toxicity
Testing of St. Mary's River Sedisents.

UAPF .

Fact Sheat.

Chesicais i'sed During Operation,

Site inforsation,

confirmation of Shoreiine Frotection.

Bpprovai of the Biologicai Sampling.

Mesorandua-Approvai of First Revision QAPP A-
ddendua for Acute & Chronic Toxicity Testing
of River Sedisents.

19

.y
o=

13

-m

147

-

[ 2% )

[



i

43

g

§7

19

50

52

53

i)y
il
T 1]

w3
an -3

a2

ey

seoawopm
FRPRTAY S

10.09/59

3474050

J5/00490

4/25/90

07727790

J8/Z2/90

2994790

(913790

M0

01/14/91

9if25/91

01731791

04/00/94

......

MOFH
iilans, F. USETA

-~

£ ;oks, B, 4ng Van
“itmaf, A, GAR
NNE3

WWES
Jones, V. USEPA

#HES
WAES

Jones, ¥. USEFA
WWES
Coopar, J. US Fish &

Wildlife Service

Novy, M. k Schutte,
P. USEPA

lugger, P. MDNR

NNES

2=SSS=s8==

Hicks, No.a L3gFn
yszPA
J3EFA

¥iedergang, N. USEPA

e
rilg

follhopt, R, LSEPA

USEPA

USEPA

Kelly, 1. & Novy, M,
USEPA
USEPA
USEPA

Kelly, J. & Novy, M.
USEPA

USEPA

Hathaway, K. WWES

Public

Interested Partiss

USEPA

e mm, -

- Al
TILE/RESCRIFTION

Tiszsm=ss===zzss==s

Suamary of Proposed Shoreiine Praotection.

Tite Analysiz-=vVol, Z. Map ang Fhotos.
Iite Anaivsis. Voiude .

Approvai af First Revision af @AFP Addendus
for Acute & Chronic Bioleqical Toxicity
sround dater Testing.

Preiisinary Heaith Assesssent, Draff.
Nesorandus on Soil Saspiing Collection,
fgnitabiiity of Tannery Wastes. {Incorporated
into Interis Response Action Evaluation dated
Septsaber, 1589)

Addendus for the Work Plan,

Addendus for the Quality Assurance Project
Plan for the Analysis of Hexavalent Chrosius
in Soils and Sedisents. :

Approval of the Fund

Lead OAPjP Addendus for Hexavalent Chroaiua
Analysis.

Phase II Work Plan for the RIFS.

Addendus to OAPP,

Approvai of the Fund
Lead Addendus to the GAPjP for RIFS.

Nork Plan for the Soil & bround Water
Treatability Study.--Braft.

Recossended Topics for RIFS.
Site Inforsation.
Rule 57(2) Guideiine Lavels.

Alternatives Array Docusent-
Draft/Morking Docusent.

.....

[

10

[ ]

A

1

13

13

{14



i s

AL
(n¥]

(93
]

54

3

bb

&7

58

9

)

72

73

BT

[l
sy

-€1
[y

L2}
-
<3

SERNT N
MERTTE |

27723431
03/00/91
08/06/91

08/24/91
09/00/91
64/00/71
09/00/91
09/00/94

10/701/91

10722191

10/25/91

Jorden, I. 3TSIR
Scencer, .. ~MAX
s6a; .adustries,
Jne. -l
U T T E I
“ofinagter, 3, YONR
flsi3an, 4. TCFA
Tiaaersans, . 4MES

~athamer, L, 4dc

J3EFA

Sciees, X, Mich,
Bureau of Histary

{onestoga Rovers

groaks, 5. Conestoga

flovers

Seitsan, ). USEPA
WNES

iiES

WWES

Brooks, §. Conestoga

Rovers

Novy, H. USEPA

Weston

TIIPIENT

\'ﬂy. v, :5_;":
Novy, M. JSEFA
Nawy, Y. USEPA
;tagns,_i. FCTH

Novy, ™. USERA

ubiic
Public

Jackson, T. USEPA
USEPA
Dolihopt, R. USEPA

Sprenger, M. USEPA
USEPA
USEPA
USEPA
USEPA

Doltholt, R, USEPA

File

A750R Review of Egii #naivses Report.

Canneitan Stnck Furgnase,

Ureview of Jraft 30 Iy RLRA,

ARAR's witn Cover Letter,
Jesult aof dltarnazives Array Review.
Lab Repor: for Water dnalyses,

Isgquest ‘or Consuitation of [ssues for
Baseline Risk Assessaent.

?reliainary Health Assesssent.

Fact Sheet.

Clearance for Northwest Leather Co. Site,
Finai-Health & Safety Plan: Site Perimater F-
encing & Additional Shoreiine Stabilization.

Additional Site Fencing & Shoreliine
Stabilization-Final.

Nescrandua on Field Mork Plan,

R1 Appendices—vol. 1.

Rl Vol, Z-Appendices.

RiI--Figures.

RI.

Heaith & Safety Plan: Site Perimeter Fencing
& Shoreline Stabilization, Addendus 1
Antrax Saspling Progras.

0AP§P Asendaent for Additional Soil &
Sediment Saspling & HexdvalentChromius
Analysis, :

Final Draft of the Cannelton Saspiing Plan.

[}

4

%0

498

/)

239

iy

——



Szhaik, %, WWES Novy, ¥, LSEFA Fhage {. Anaivses. :



Diols

-n

DATE

10/00/98

03/00/92

(330492

04/00/62

04100752

U.S.

AUTHOR

W Engineering &
Science

U.3, EFA

Screnger, M., L.5.

EPA

W& Zrgineering 4
Science

WW Engineering &
Sciente

EPA ADMINISTRATIVE RECORD INDEX
UFDATE #1
CANNELTON INDUSTRIES

SAULT STE. MARIE, MICHIGAN

06/15/92

RECIPIENT TITLE/DESCRIPTION

SSZEXI=ISS RIS EIRTTISIRES

4.5, EPA Baseline kisk Assessaent

U.5, EFA Final Report for the Suppiemenetal
Environmentai Investigation: Appendices

u.3, EFA Final Repart for Suppiesenial Environmeniai
Investigation

.5, EFA Feasibiiity Study

J.5, EPA Feasibility Study: Tables, Figures &
hppendices



U.S5. EPA ADMINISTRATIVE RECORD INDEX

¥

UPDATE 82
CANNELTON INDUSTRIES
SALLT STE. MARIE, MICHIGAN

LY

07/710/92
CLe . oy

t‘-, ’ -..f- l..

00E  DATE - -~ AUTHOR RECIPTENT . TITLE/DESCRIPTION PAGES

EEEE EEEN ". - EENSEE ' SEENREEET ST

| Ollllf!? Replacewent Table in R Repert: Appesdis 7 F

2 o3y Replaceoent Amalytical Resuits ia RI Report: 27
Appendix F -

TO04/%s92 NN Enginpering 4 Sci! & Sediment Chromius Concentratior |
Soimnce Tarmtour Man (U-3 4t. [epthic Supplesent o -
R, ingorperazing £F7 10060 Data

& NRSGLIST wm Ergineairs b _ So1i & Secimemt #ac CoozrttmaTish Sontnur i
.ogors Map {C-2 #t, Degthl: Sorzlesent to RI, Incor-

porating £F° LUOFI et

I Tl Rep.aceeers IUgraty ¢ Ieicecwater Gnalitiidl 18
nesuitsr Sestioizae, [0 4D Gepors, dpsecsinc F
s GAVII0RI Fes.sTegert Tat.g 4.7 e 7l ReporirTers !
TOTTRL4LS, ERs < AIrmeium oi7
FRE O R UL R TI J{ 1 j.&, IFE Prasosgs Flgs fo- Cinneltsn g
igusteies SiE

Vo

Lt " iy

o Ml

Mlv ‘*s i

-



ooce

=4

DATE

EZEIT

07/01/92

01/20/92

07/20/%2

07/20/92

07/20/92

- e ’IAI
(7705792

fa/00/82

ngauIs

U.S. EPA ADMINISTRATIVE RECORD INDEX

UPDATE #3

CANNELTON INDUSTRIES

SAULT STE. MARIE, MICHIGAN

AUTHIR

EEEXTX
dradford, W,, MDNR
#ocley, C., U.S.

Dept. of the
Interior

Saxeenger, 4., & Kin,
£, U5, EPA

2.5, EPA

02/02/92
RECIPIENT TITLE/DESCRIPTION PAGES
ZREZTIEZINE ZETEREERENIEEETIER IWERT
Mayka, J., U.5. EPA  Comments om Dratt Proposed Plan 3

Novy, A., U.S. EPA

Coapents on Draft Proposed Plan Fact Sheet 3
(With Attachesnts Listed Delow)

Previous Cited Letter Attachsest I- n
*Chrosius Hazards to Fish, Wildlife, &
lavertebrates: & Synoptic Review*

Previous Cited Letter Attachaeat II- 9
"Heavy Meta) Contamination of Sedisents in

the Upger Connecting Channels of the Great

Lakes’

Previous Cited Letter Attachaent 14
[1i--"Potential for Diological Effects of Se-
gisent-Sorbed Contasinants Tested in the Kat-

1¢7ai Status b Trends Progras’

Previcus Cited Leiter Attacheent 3
1y-~*Production of Hexagenia Limbata nyephs -

in Contagirated Sedimens in the Upper Great

Lates Connecting Channels’

Previcus Cited Lutter Attacheent V- 7
"State Nater Quality Standards Susaaries’

Habitat Survey 188

Berivation of Proposed Clean 3
ug Standards for Chrosice



20Ce

P

L2 ]

10

i1

12

13

JATE

07-08/%2

a7/28/92

c8/03/92

08/04/92
09/00/92

09/00/92

09/00/92
29/00/92
09/02/92
09/07/92

09/09/92

09/14192

09/13/92

AUTHCR

?ianosi, L.,
Chippewa Coonty

Jaard 3f Coseission-

ars

doward, A., XDNR

WNES

{onestoga-Rovers &
Associates

Conestoga-Rovers &
Associates

Canestoga-Rovers &
Associates

fyte, L. & Traub,
Juy 1.5, EPA

Ranzini, J.,

Northern Mich. Waste

Nanageaent Corp,
*DNR

Brooks, 3.,
Conestoga-Rovers &

Associates

NOMR

Z7A ADMINISTRATIVE KRECORD INDEX

UPDATE #4

CANNELTON INDUSTRIES

SAULT ETE. MARIE, MICHIGAN

09/30/92
RECIPIENT TITLE/DESCRIPTION
SEZXTZIZS SEEESITTETIRIZSC=aAT
4.5, £PA Public Cossents on the RI/FS § Proposed Plan
¢85, EPA Transcrigt for Public Meeting with Oral
Compents
Schyttie, °., U.S, Request tc Extend Coament Peripd
EPA

Schutte, P., U.5.
EPA

U.8. EPA

4.8, EPA

U's' E?A

U.5. EPA Attorneys &

ks

"o',, H-, u-s- Epl

Schutte, P., U.S.
EP

0.8, EPA

Reguest ‘or Extension of Public Comsent
Period for Proposed Plan

Addition to RI Report, Appendix F, Sample
Indentification Key

Cosaents on the Resedial Investigation,
Baseline Risk Assesssent, Feasibility Stucy &
Feasibility Study Addendum

Public Comsent: Baseline Risk Assessaent
Public Comsent: Proposed Resedial Alternative
3B for the Cinnelton Industries site
Richigan Act 307 and the Superfund Process
Public Comsent: Cover Letter with Attachsents
ret Xew Technology Proposai

Updated Typa B Criteria for Lead

Cover Letter for Submission of Public

~ Cossents

Report on Additional Studiss of the Nature &
Extent of Contasinations Conducted for Review
of the Feasibility Study S

PAGES

108

17

%



I3CH

CATE

TTIT

918492

AUTHER

=oward, 3., YN

w/LIPIENT

Traub, J., Z.5. Z°A

TITLE/DESCRIST DY

TETSISISTIsEEEEsE

MONR's Public Zawmercs on fog Proposes ©)



IPACE N 2

TRYFLYLR!
- N X
COMIPENDILM O CERCLA RE SPONS|
Tunm
N vol  Title/ D semhet

cers Risk Assessmen

asretEEET -7 ST ITTFITIETING

ser Socomlary Referentes ¢ont°

1010 1) IREATARILVIY STUDIES UNIMR CIRCLA AN OVIRVITW
JOUCK REFERIANGCE ALY GNET). OSWIR #9180 }-o5
anno 12 UNDANCIRMINT ASSESSMENT CHTDANGE OswiR #9850 O- 1

srec st Analvsis

H0U0 12 RIMEDIAL ACEHON COSTING PROCEINRL S MANUIAL

6001 12 RLMOVAL 1051 MANAGEMENT MAMUIAL OSWIR #7160 0 028

s+ Cecondaty Refercives *°°

1009 1 COSIS OF REM DIAL RISPONSE ACTIONS Al UNCONIROLLED
HAZARDOUS WASTE SHILS
100} 1 ENVIRONMENTAL RIVIIW REQUIRIMINIS TOR REMIVAL

ACTIONS, OSWLR #9)18 0-05

tese Communily Relalions

7000 32 COMMUMNEIY RIILATIONS

AINTER IM VERSION) .

IN SUPERIUND A HANDBOOK
OSWIR #9230 O-MIB

s EnfOorcement

8000 32 ENDANCIRMENT ASSESSMENT (AJIDANGCE . OSWER #9850 0-1

SELECTION (AHDANCE OO NTS

Date Authors

12/01/789 OSWER

11/722/8% PORIER. | w /JOSWIR
WO/O1/R7  IRB ASYICIALI SICIM g b

ORIV RE OSWER/OL RE

04/01/88 OSWMR/OERR

01/0t/81 RISHIL. H L €1 AL /5CS
INGINEIRS ALBRI(HT . O W /MERL

04/11/87 OERR/ERD

06/01/88 OIRR

19/22/85 PORIIR, ) W JOSWER

Supers

s wR

Page



racy N 21
AYPLIAL
- INEX X
COMITE NV OF (IR(LA RE SPONSI
(L1}
N val  Tille/ i Nuodnet

- T LI l!!l::l":-'::.’::rr:::_

sesr Risk Assessmend

ser Socomlarty Releremnrs comt " *°

1 a 33 IRCATARIL VIV STUARES iR CIRCLA AN OVIRVIEW
IR REGERENCE T ACT qui1). OSWIR #9180 30205
anno V2 U NDANCTRMENT ASSESSMENT CUEDANGE OSwWiR #9850 0-1

Cost Analysis

6000 12 RIMIDIAL ACTION (OSY ING PROCHIRRE S MANUIAL

600\ 32 RIMOVAL (O%] MANACEMI NT MANUIAL OSWIR 19160 0-028

seconiary Relercnces *°°

0010 1 COSTS OF RUM DIAL RESPONSE ACTIONS AT UNCONTROLLED
HAZARDOUS WASIE SIILS

100} 1 ENVIROMM NTAL REVIIW REQUIRTMINIS TOR R MOVAL
ACILIONS, OSWIR #9318 0-05

seer Ccompmunity Relalions

7000 127 COMMMUNITY RI1ATIONS IN SUPERTUND

(INTERIM VIRSION) OSWER

A HANDBOOX
292310 0-0R

sees nforcement

8000 32 ENDANCIRMINT ASSI SSMINT CUITDANCE OsWiR #9850 0-)

SILECYION (A ITDANCE IO UMENTS
supet
hale Authors NO
12/04/89 OSWIR
11/22/8% PORTIR. j W /05w R
10/01/87 JRA ASSDCIAN S/0I2M Hitl
ORIVMERL OSWI R /A R
N4/01/08 OSWIR/OERR
0v/01/8% RISHIL. ML (1 AL 75CS
INGINEERS AL BRI (M1 . O W /MERL
047/11/87 OIRR/ERD
06/01/88 OIRR
»
1V 22/8% PORIIR. | W JOSWER

rages

"

56

7o

164



ralt NO 21

NAYRLYA R
S AN
COMAPI NEHIUIM (b (TROLA RE STONST NERER NI, (e pancl DOCUMAENTS
Supes
Inn ~N( Pages
Ny vol fitie/ 1y M tate Aull-inls . e ”'”: ”:l“
ceee Risk Assessmen
» ¥ }"‘)
N9 Yo ATRZSULRIEUNND NAL ) MEOCENTCAL CAITDANGCTE S HIDY 12700708 1A RI GION 11EINDS CORE
SIRIES - VIHUML IV PRIKTIRES TOR DISTIRSHN
ML ING AN ATH MONT TOR ING (R AIR PPAVIMAY
ANALYSIES (IRAl LY
205
020 Y7 T XPOSURE FACIIRS ARV K [PA/BOL/A 89/04) 077089 OIEA
)
w 37 CAIVDANCT TOR SO0 INGESTION RADES OSWIR #7850 4 01/ 27/89 OSWER
l‘
2?2 17 OPTIONS TOR INTERIM PO ICY TOR SO INCLSTION 10/04/88 TPPA
ASSUMP | 1ONS
/fﬂ\ » /79/89 (IRR 290
O2) 37 RISK ASSESSMIENT CAITDANC] TOR SUP{RIUNIY VL UM 1 09/? 9
/ PRAMAN MEAL 11T { VALUATION  MAMLIAL . W R
\;——/\ #9285 7-01ta
5024 37 RISK ASSESSMINT (LHTIMNCE FOR SUPTRIUND . VOLUME 11 0Y/01/89 OIRR 57
FNVIRONME NTAL | VAL UATTON MANUAL | LPA/S540/1-89/001
5025 37 TIE REMEDIAL INVESTICATION - SH1E (CHARACTERIZATION 11/01/89 OSWIR 4
AND TREATARIL 11Y SIHOILS JQUECK REVIRINCE FACT
SIEET]. OSWIR #9155 V-0 52
026 37 TOXICOLOGICAL RO TOR § & - D1 OROBL N NE 01/01/89  AlISIR L b
5027 37 TOMICOLOGICAL PROJILE 1OR 2. 3. 7 B 06/01/89 AISIR 129
TETRACHI ORO-DHBINJO-P-INHOXIN
5028 37 TOXICOLOGICAL PROENIE TOR ARSENIC 0Y/01/89 AISIR 125
5029 38 TOXICOLOGICAL PROFILE FOR BENZENE 05/01/89 AISIN 173



ALl NI
nys2a/q
MM

Ny vol
N a' ‘k
NN 111
“020 ¥
KT PA ) 3z
“022 V7

5025 37
5026 3z
50217 37
5028 L ¥4
5029 38

2
COmalr] ND W O

1 le/Z iy N

mesETEETET O - - x5

Assessment

AJRZSUPE RV AN NAL L
SERIN S - VNI
MUSH | ING ANIY AR MO TOR T NG
ANALYSES 1IMAlT)

IOINICAL

f XPOSIRE 1 AL TORYS FIANIHMOON

CAIDANCE TOR SOH INGESTION RANLS.
OPIIONS TOH INTTHRIM Ol Iy TOR S0

ASSUMP T IINS

RISK ASSESSMIE NI LA DANC]
IRMAN 1 AL 101 | VAL UIA D TON
#9285 7-01a

MANUIAL

RISK ASSESSM NI CANTDANC]

£ NV IRONME NTAL [ VAL UATION MANUAL .

THE REMEDIAN
AND TREAIABIL DY STUBLS 1QuIx

srrgpEERET P 0T

CAITDANCT
IV RO DURTE S 1SR DISPIRSHON
FTOR AIR PATIWAY

1O SUPERIUNDY.
OSWI R

FOR SUPTRIUND.

LU LR
CERCLA RE SIONSS

SHIHY

FPA/LOD/A- 89/04)

OSWIR #7850 4

INC] STION

VOLUME b

VORIME 1

I PA/ 540/ 1-89/001

INVESTIGATION - STITE THARACTERIZATION
RE{1ERINCE FAC)

SHEET). OSWIR #9359 V-0 52
TOX 1COLOGICAL PROJ LT TOR 1. 4 - O OROBLUNZE NE
FONICOLOGICAL RO ME TOR T, ). 7

1€ TRACHL ORO- 111 BI N/O-P - DIOXIN

TONICOLOGICAL PROF LT TOR ARSENIC

TOX1COLOGICAL PROFILE FOR BENZENE

s zY¥TITETS PR 3E A

SEITCVION (AN DANCE DOCUMENTS

ate Authoars
12/01/88 I PA R CIUN VL INUS «ome
07/01/89 KA
Ov/27/89 Oswi R
10/04/08 (PA
09/29/89 Ol RR
0)/01/89 Ot RR
11201789 OSWIR
Q1/0V/89 ATSIR
06/01/87  AISIR
]
03/01/89 AISIR
05/0%/89 AISDR

. ye3TTET T EE

Sufet

N

Pages

149

185

290

57

9%

19

725

17



IrACd N
LAY YRR

Iun

Ney vol
tevcs Rish
LT 27
5002 27
SO0 7
5004 b
S00% 27
5006 27
5007 27
5008 28+
S009 1

19

INIH X

COMPEND UM OF (RO A RESPONSE

Istle/ 1) Nl

sTEOYTEYREFTCOTL IO - T-TzierrzysfTISSTETETISITILII ST 2R EE

Assessment

CIN ML AL MIYSICAE A RAICELOGECAL PROPIRILILS (M
COMPOLNDS BPRESENT AT HAZARDDUS WASIE ST1IES 0Oswi R
#9850 )

T INAL CAHIDANCE TR B COORDEINAEION (F AlISIR

IH AL TIE ASSESSMENT ACTIVITIES WHIH THE SUPLRIEND
RIM AL PROGE 5SS OSWIR 59285 4-02

CGAHIM L INES FOR CARCINEOHE N RIESK ASST Sl NI
RIGCISHR SICIHIMUIR 24 196 p 11992

(Lt RAl

CAHVIN L INE S FOR | XIrOsumt
REGCISIER. SEPHIMBLR 24

ASSESSMENT (LEHIA RAL
1786 p 14042

GHIE L INES TOR HEAL BIE ASSESSMENTY (F susPL ol
IMVIIOPMINIAL HUOXNICANTS LHTEITRAL RLGISHIR
SIPIEMBER 24, 1984, p Y4028

CGAHIMLINES FOR MBTACENICITY RISK ASST SSMI NI
(FEIMRAL REGISITR . SEPIEMBER . 24 p  V4(HOH)

CAIIDELINES TOR FIE MIEAL TH RESK ASSESSMINT OF

CHEMICAL MIXIURES (FEIMRAL REGISTER, SIPIIMDIR 24
1986. p 34014

HEALTH EFFECLS ASSESSMINT DOCIMENTS {58 CIHIEMICAL
PROFILES). E1°AZ540/1-86/001-058

INTECRATID RISK INFORMATION SYSTEM (IRIS) {A
COMPUTER -BAST() 11 AL 118 RESK  INFORMA T LON SYSH M

AVALLABLE NROULIE T -MALL - -BROCIORE ON ACCESS 1S
INCYARN )

STLECRION CAITDANCE DO UM NT S
Super
Date Authors NO Pages
O9727/78% CLIMINE ASSDCIANME S TN Vo0
05714787 PORTER ) W JOSWIR/WOIRR/ ATSIR 22
09724786 (I PA . "
09/24/86 (A 14
09/24/80 1 I’A 14
09/74786 (PA Y
09/24/86 [PA 1)
09/01/784 ORIVOHEATECAD/ 'OMRIO(RR 1750
'
/ / (T A ?



IPALL  NE)
TAFPLEAN

fum

N val
s Rask
AT 27
50602 27
SN0 37
5004 27
5005 27
5006 27
5007 27
5008 28+
5009 1

(N

AN X

COMPMENDIDM OF CERCTA R{ SPOnSE

et le/Z b Nt
Assessment
(N ML AL PIIYSICAl A AL EHL IO AL PROIIRL LS (3]

COMPOLINDS ITRESENT AY WAZAREIUS WASTE SHTHLS
ML Y

OswiE R

FANAL GAHDANGE ORI COURIMNAL ION (F AISIR
AL FI ASSESSMINT ACIVITILS WITH THE SUPLRI AN
RIM DAL PRIME NS OswiR #9285 4-02

ML INES FOR CARC THOGEN RIESK ASSESSMW NI
RIGCISIER  SIPUIMIR 24 VAL 942

(i RAL

WAV LIRS FOR | XPOSEmRY
REGISTIR. SIVPHIMAIR 24

ASSE SSMINT {FHIHHAL
ek p  Je042)

CAHIDEL INES FOR HEAL THE ASSESSMENT (R susricold
1M VELOPMENTAL TOX TCANTS (1TEIM RAL REGESUUR
SIPIIMBLR 24, 1986 p  )4028)

CANIMLINES FOR MITACINICTTY RISK ASSH SSME NI
CHODIRAL RIGISUIR. SIPITMBER . 24 p J400h)

CUIDILINES TOR TIN MEAL THE HISK ASSESSMENT (M

CHEMICAL MIXHRES (FHIMRAL RIGISTER, StPILMBIR 24
1986. p 34014)

HEALTH EFFECTS ASSESSMINT DOCUMENTS (58 CHIEMICAL
PROTF 1LES).  [PA/S40/1-867001-058

INTECRATID RISK ENFORMATION SYSIEM (IRIS) {A
COMPUTER-BASEE HTAL TH RISK INFORMATION SYSTEM

AVA I ABLE THROUGH € -MAIL - -BROCHURE ON ACCESS 1S
TOSRLLITY

SEVEETHON eXTTTaNd] DO UM NT S

09/ 27/R5

0s/714/87

09/24/Ab

N9/24/84

a9/714/86

09/724/86

09/24/84

09/01/84

Supes
NO

Authors

::7:::rtlrll!t:r:=::::f::::l::!:--:

CLIMENT ASSOCTANLS I Nt

PORIER | W JOSWIR/ON RR/ ATSDR

Lra
| PA

1A

(ra

fPA

ORD/ONE AZE CAD/ OSWER /0ERR

OHE A

Pages

[

1

1

4

14

1)

1750



rack NO 17
/28700
INIH X

ComPENDITUM OF CTRULA RESPONST STLECD 1O CATEDANG ] POCUME NS

MK
L) vaot  Titte/Z 1D mmbes
r-TzT [ ] I:llfl’t:!:f!".!T!I:::T::t"":':5::::3::]!':7?!{:!!::

ceer ARARS
vee Sorontdary Heleremnes conld

1218 1 OSUPLRIUNGD (IR (AHIH 8% IM LERMINING WMIEN | AND)
DISPOSAE RESIRICTIONS (LIRS T ARE APPL 1CARI | 10
CIRUE A RESPONSE AL T HONS OSWIR #9347 3OS

1219 1Y OSUPIRIUND LD G FLA ORITAINING A SOTU AND
I RIS TREATARIT 1Y VAR TANG] FOR REMEDTAL AL TIONS
OSWIR #9347 V O S

2110 13 OSUPIRIEUND LR (AN 87 N TERMINING MU N L AND
ISPOSAL RESIRICTIONS (Hims ) ARE RULEVANT AN
APMPROPRIAIE M) (RO A RE SPONST ACT FONS Oswl R
#9147 3-OMS

2400 71 (REVIRIA FOR IIANLITYING AREAS (OF VI NERARL {
HYIROLEONOGY INIER RURA SIATUMORY INVLRIRI IVE
WINANKT . OSWIR #9472 DO-2A

24014 24  FINAL RCRA COMPREVINSIVE (RUUND-WATER MON ) TOR INC,
EVALUATION (1A ) CUIDANCL DOAUMENT . OSWER #9950 2

2405 24 OPIRATION AND MAINTENANCE INSPICIHION QNDE (RC(RA
CROUND-WATIR MONT IOR ING SYSHIMS) . OSWIR #9950-)

1407 25 RCRA CROUND-WATER MONITORING TEOMICAL ENFORCEMENT
CUIDANCE IKKUMENT(TLGH ). OSWIR #9950

2408 2% RCRA (ROVND-WATER MONETOR ING 1T COVNICAL ENFORCEMENT

QUIDANCT DIMUMENT . LD LXS(UTIVE SUMMARY
OSWER #99%0 1-a

ate

reTTTET T

07/04V/89

n7/01/89

12701/89

07/01/86

12/19/86

0)/30/88

09/01/86

07/01/87

Authors

g—-_:--r::tx:-.l:r-::v-:l-:

Ot RR
(O WR

(4 KR

OSWILR/OSW

LUCERO . G A /OWPE
OSWER/OWPE /RCRA ENFORCEMENT
DIVISION

EPA

L]
LUCERO . G A /OWPE

ey rrTETN

sumnet
NO

Pages

950

55

50

170



ralcg N Vv

OV IR
L LR
COMETNDITIM OF (iReLA RL SIMONSY
(L1
HNO vol  1itie/ 1D Numbet
ro%x LA nxl.:::-uu::s-.:!r::z:':zrrr'.--z-r::::_—::::-:::::x:::.
=*** ARARS

“ra

e socomuiary Heleremes cont
221R 1Y SUPERIAND tI GHIIA @5 L] 1IRMINING W N | AND
MISPOSAL HLSIR IO HONS {LIRs) ARF APPL 1cAptl 10
CIRC A RE SIONSE AL 11ONS OSWIR #9347 -0 S
1247 13 SUPIREURG LR CAEIE #LA (M IATNING A SO
RS IR ATABIL LY VAR LANCL TOR 1 MHAal
OSWIR 89147 Yy OLES

AN
ALY NS

2120 13 SUNIRIEND | iM ANl 87 D TERMINING WHI N | AND
M SPOSAL R STRICTIONS (LIms ) ARE RULIVANT AND
APPROPR IATL 10 CTROLA RESPONSE AL LIONS . OSWIR
F9Va7 )-0A1LS

1400 21 (REVIRIA TOR LDENTITYING
MYDROGE O OCY IR ROHA
WAt .

ARI AS €0 VIH NERABL
SIATUIORY INTERPRY 1ivt
OWIR 89472 00-2A

2401 24 T INAL RORA COMPRE NLNSIVE CROVND - WATER MONTTOR ENCG
EVALUALION (Mt ) IDANCE TXRUSMENT OSWiR #9950 ?
2405 24 OPIRAIION AND MAITNTENANCT INSPECTION Qnm
GROUND-WATI R MUNT TOR ING SYSIEMY).  OSWIR

(R(RA
®#9950-)
2407 25 RCRA CROIMND WATER MONTTOR ING TECINICAL £ NFORCEMENT
QUIDANCE DO NELTE LD ) OSWIR #9950

7408 2% RORA (RO WAI(R MONTTOR ING T CHINICAL ENFORCEMENT

GUADANCE DOCUMENT . THLD LXECULIVE SUMMARY
OSWtR #9950 1-a

SEELCTION AR AN

bale

T g EcTELET

07/01V/89

07/01/89

12/0V/89

n7/01/86

12/19/86

0v/io/88

09/01/86

07/01/87

POCUME NS

Authors

.'.l:l’-l::ll’!tl’l:ll:I’lIIt!'II

Ot RR
M HR

Ot RR

OSWER /OSSN

{UCIRO. C A 1owrt
OSWER /OWPE /RCRA TNFORCEMENT
HVISHON

(PA

]
LUCERD . (. A /0wPE

Ssupe!
NO

Pages

950

5%

50

270



ALl NOD)
OTPLYAN
e

My vol
s ARARS
104 2%
1005 2%
106 4
w7 34
008 )4
009 AL}
1010 34
wn b1 ]
1042 34

%

- INIE X
COMPINDIUM OF (TRCEA RESPONSE SETECTION CAHDANCE

1itleZ 1D Nimbe

stl-r:l!::::.'7"!'!r---.t.::::h:l::tu:’:ln:ll::l’::f!

CHTDANGCT MANIIAL ON 11 RCRA REGANATION O RECYOLED
VIAZARTUNIS WASEL S Oswi R #9440 00-2

INTIRIM RIRA/CIRCLA CUIDANCE ON NON-CONE LUARDS
SIS AND ON-S1TE MANACI MENT OF WASTE AN
IREATMINT R SHIRE OSWiR #9147 01

ARARS @ S R A S {OMICK REFIRINCE TACT SHCET]
OSWHR #9234 2 QNS

ARARS SIRT CANIDANCE QUARITERLY RIPORT QUK
RIFLRINGL FACT SN T OSWIR #9214 )-00)

ARARS SHIMT CAIDANGE QUARTERLY REPORT [QUICK
RIFLRENCEL FAET SITTT, OswiR #9234 3-001

CIRCEA COMPLIANCE WITH OTINR | AWS MANVAL - (ERCLA
COMPL TANCE WIII STANE RIQUUIREMENTS [QUIHCK
REFERINCE FACT SHEEY). OWIR #9214 2-05¢%

CERCLA COMPL 1ANCE WITH OTHIR | AWS MANUAL - C(ERCLA
COMPL FANCE WIIH THIE (WA AN SIWA (QUICK REFERENCGE
FACI SIHLL). OSWIR #9234 2-06FS

CERCLA COMPL FANCT WITH OTHIR | AWS MANUAL -
OVERVIEW OF  ARARS - TI(US ON ARAR WAIVERS [QUICK
REFERENCE T ACT SHILT). OSWIR #9234 2-0WS

CERCLA COMPY IANCE WITH OIHIR | AWS MAMIAL - SUMMARY
OF PARI 11 - CAA 1SCA. AND OIHER STATUTES QUICK
REFERINCE T ACY SHILIL]). OSWIR #9234 2-071S

Dale

rIFEITET

0V/Q1/86

0V/ 27786

05/01/89

12704789

01/04/90

12/701/89

02/01/90

12/01/89

04/01/90

Authors

l:t!ﬂt::l'l!!t'lltllll.ll’llllr-tr:t

INDUSTRIAL [ CONDMICS.

PORIR

0OswiR

OSwER

O R JOIM

osSwt R

OSWER

OSwi R

O RR /OPM

[ AMENTS

P w /OSWR

Super

Pages

350



1ALl NO (A0

/
AY2LIAL CINIR X
CoMPENDIUM OF CERCTA RESPONSI SUTECHION CANDANCE TRNUMENTS
Super
uw NO Pages
m' vo. """". N.M.“' l‘a'e A"""m‘s ..II'III‘I’II'IIIII!I!!IIll .--I’l -'.II
-7 T ¥ aEe .ll‘lllll:!:::21’!:l!'l-'-.t!:tltl!!tl!:llt!l:!l:r==l. rsl':!lt IBT_EI‘III
FRE N mms
w 150
W04 25 GAIHDANGE MAMUIAL ON THR R(RA REGANATION OF RECYQLED 0V/01786  INDRSTREAL FCONDMICS . INC OS5
VAZARDIAIS WASIES OSWIER #9441 00-2
[ ]
wns 75 INMIRIM RERAJCIR(LA (ANDANCE ON NON- CONT LURRDS 0V/27/06 PORIIR ) W JO05WR
SIS AND ON-SITL MANACS MENT OF waStl AND
ITREADMINT BT SHIAN OSWIR #9147 O-1
4
"Wob Y4 ARARS Q S A A S QUK REVIRENCE 1ACY WMET} 05/01/789 OSWiR
OSWIR 29214 20U S
5
o7 14 ARARS SHORT CHIDANGCE QUARTERIY RIPORD QUK 12701789 OSWIR
RITERINGE FAC) SIRET]. OSWIR #9714 ) 000
| ]
1008 34 ARARS SIKRT (AHDANCE QUARTIRLY RIMWI [QRIECK 0¥/01/790 OLRR/OPM
REFLRINGL TACT SINLE], OSWIR 89234 3-00)
1009 34 CERCLA COMPLIANCE WITNE OUKR | AWS MAMNUAL - (IRCLA 12/01789 OSWER 5
COMPL 1ANCE W1 EH STATE RIQUIREMENTS ([QRIVCK
REFERINCE FAC) SINEN]. "OSWIR #9234 2-05F5
1010 34 CERCIA COMPLIANCE WITH OTNER | AWS MANUAL - (ERCLA 02/01/90 OSWER ’
COMPL IANCE WITIHE THE (WA AND SUWA (QUICK RETERENGE
FACI SHILT). OSWIR ¥9214 2-06F5
N 34 CERCLA COMPLITANCE WITH OTHIR LAWS MANUAL - 12701789 OSWIR 5
OVERVIEW O ARARS - [OUUS ON ARAR WAIVERS |QUICK
REFERENCE TACT SIELTY. OSWER #9234 2-0M5
»
02 34 CERCULA (COMPL ANCE WITH OTHER | AWS MANUAL SUMMAR Y 04/01/90 Of RR/OPM 8

OfF PARI 11

- (AR TSCA  AND OTHER STATUIES [QRHCK
REFERINCI

TACE SINEL). OSWR #9214 2-0715



PA(] M) 14
TAY LY
- INE Y
COMPTNEHIUM OF CTROEA RE SpONsSE SMULETIEN copanct
15,11
N vol  TitleZ 1D Numler Dale
cees RIZIS - Ground Waler Moniloring A Protection
PLRA 34 DL RMINING SOHE RI SPIONSE ACTION LIEVELS BAST Y (N 10/0/ 89
POVINIIAL (ONTAMENANT MITRATION 1) (ROUNWATLR A
COMPEND UM (F T XAMPLE S 1 PAL 54017 2-89/057
1412 34 EVALUALION I (ROUND WA TR I XIRACTION a9/01/89
RIMEBITS VLI § SUMMARY Rt (L) 4]
IPA/5407) - R/ OY4
241} Y4 CAHIDANCE ON BIEMEDIEAL ACTHONS TOR (ONTAMINATLD 12/01/88
CROUNG WATER AL SUPTRIUND SIS OSWIR 89283 1-2
*** Secomlaty Relerences *°°
e 314 CONIROL OF AIR [MISSIONS | ROM SUPLRIUND AIR 06/ 15%/89
SIRIPPERS AL SUPIRIUNIE CRIAMNIWATER SIS, OSWIR
#9%1) 0-28
aeseae mms
Y000 1S APPLICARLL ITY OF [HE HSWA MINIMM THOHNICAL 04/0V/85
REQUUIRI MENTS RESPECHING | INERS AN U] ACHATE
COLLECTION SYSTIMS,  OSWER 89480 01(85)
CERCLA COMPPL 1ANCE WITH O1IER [NVIRONM NTAL 10/02/85
STIATUIES. OSWIR #9234 0-2
CERCLA (OMPI 1ANCE WITH OVHER | AWS MANUAL (DRAF L} OA/0B/8A0
OSWIR #9214 1-01
100} 29 EPA'S EMPUIMIENIATION OF THE SUPERIUND AMINOMENTS st 21/87

AND RIEAUIIIRIZATION ACT OF 1986

OO UM NTS

Anthot s

1-l-t:lllrrli:t-:tl--Irl!!l’!.:l'.n.

M RR

I RR

O RR

OSW R/OAQPS

SKINNER ., | /705W
PORIER. ) W /OSWER
Ot RR

THIOMAS . | M /IPA

Super
NO

Pages

144

60

125

9

145



acd

NI

wiz2a/ml

(1]

Ne} vol
e RIS -
rand 24
2402 24
140) 24
1404 24
2405 24
2406 214
1407 25
1408 25
2409 34
2410 LY )

1\

- INDL X

COMPPEND UM OF treL A RE SONSE

Yitle/Z 1) Number

ilIIrr'::3::?::’!:::U:::.n.l::trt:z:::r:-:.—7:-.::::r:::

Ground water monitoring A Protection

(RO WALLR MON | TOR ENG
OsSwER #9950 2

I INAL R(RA COMIPHE TN NSIVE
EVALUATION (W) CATTDANLE DOCUME N

CROUNE - WALIL R MOND TOR ING Al CLEAN-CHOSENG SUME ACE
IMPOURNIME N ANEY WASTE P UNLS. OuswiR
#9474 DU- 14

CHOUND-WALTTR PROTECTION SIRATIGY
I1PA/440/6 R4 1M

DI TN S TUR (CROVND WALIR CLASSITICATION LN R
WH LA ROV -WATTR PROVCTION STRATHGY (1Ral 1)

OPERATHON AND MAFNTENANCE INSPECTION annt
GROUND-WATTR MONT TOR ENG SYSIEMS ).

(RCRA
OSM R ¥9950-)

PROVOCOL TOR CROUND - WALER [ VAL UALHONS
#9080 0- 1}

OSwWiR

RCRA CROUND WATTR MONITOR ING TECHNI AL
CUIDANCE IIUMENT (11 CD) OSWIR #9950 |

{ NFORCEMENT

RCRA CROUND WAIIR MONIIOR ING TECHNICAL ENTORCIMENT
CAIDANCE THRUMENT . TLCD EXECUTIVE SUMMARY .
OSWIR F995%0 1 a

A CUIDE ON RIMEDIAL ACTIHONS FOR CONTAMINAITD

CROUNT WATIR JOUICK RIFERENCE TACH S, OSWIR
7928 -2 N

CONS TDERAT IONS IN CROUND WATTR REMIDIATION Al
SUIRIUND STHES OSWER #9355 4-0)

SEE e HION CADANCE (A VMENES

12/19/86

0v/yv/a8

ne/01/n84

12/04/06

0Y/30/ 8N

09/01/86

09/01/86

a7/0V/87

N4/01V/R9

10/ 18/09

Siet
NO

l::t!l’l:'liill’:t"ll'.l ge =¥

Authors

LUCEROD. G A fownrt

poRIIR. | W 1OSWI R

FFIcE oF CROVM WAILLR
PROIECLION

OF T 1CE OF CROUND wAllR
PROVE CTION

OSWER /OWPE /RTRA INTORCEMINT
DIVISION

HAZARDOUS WASTE (ROUMND WAITER
TASK 1 ORCE

EPA

LUCERO. G A /OwPt

OSWIR

OSWER

Pages

LR B

55

65

600

50

100

170



"acg

)

TAVS T

[L11
Ny

AP
mnn

IATA)

V24
1125

V26

227

7128

L X

1400

val

RYSES

V)

3

LR

3}

3}

M

})

3

RI/FS

23

L4

COMPTHDITUIM (OF CFRULA RI SPONSE

el leZ 0l Namhe

- e bedlimlogies

AIWANC 1N 11 ST O IREATMENT TECHNOLOGIHE S 1O

SUPPE RO Ara WEMEDIES OYWIR #915%% 0-26

QY 10 IRTATMENE T ONOROGIES FOR HATARIOUS

WASHES Al SUPTREUND STIES. fFPA/540/2- 897052

INNOVAT IVE TLOHNOLERY - REST YN VINE I XTRALVION

PROCESS JOUNEL REVIRINGE CALT S 1 OSWIR
29200 % 20W S

INNOVATLIVE 1 (TR (LY - LA YEOR AR IHIAL OCENAT HON
TOUICK RIVIRENGT TACE SHER ] OSWER 29200 %-294F%

INNOVATIVE ITCHNOLOLY - EN-SET VIR TCATION
JOUICK RESERINGL FACT ST, OSWIR E9200 5-251F%

INNOVATIVE TLOINDLIONY - SEURRY - PHASE
B0 CRADATION [CRHICK RUVTRINGE FACY SIHTT).
OSWER #9200 %-25M 5

INNOVATIVE 1LOINDLOGY - SOIL WASHING [QUI(K
REFERENCE FACE SINET]  OSWIR #9200 5-25015

TECHNDLOGICAL APPROACIES 10 UM QLEANIP OF
RADIOLOGICALLY CONTAMINAIED SUPLREUND SITES
EPA/S40/2-887002

- Cround-Waler Mmonitoring & Protection

CRITERIA TOR 1M NTIFYING AREAS OF VUL NERARLE

HYDROGEMML OCY UNIAR R(RA STATUTORY INILRIRE VIVE

CUIDAN(E . OSWIR #9472 00-2A

0r/21/89

0Y/01/89

11701789

1701789

11 /010/89

1/0v/a9

11 /01/89

UA/OI/AR

Q7/01/86

ST CVITON (O EDANGY 1K UL NS

AL hors

=::xtl=::=lil¢:|r:1:t::

Of RR 7OWPE

RRIL

OSWILR

OsSwi R

OSWI R

O5SwWiR

OSWER

ORD

OSWI R /OSW

g xETT-TATTE

Super
NO

E-w¥T

PAQes

[ I ]

16

120

950



1"add

MYTFLIAR

Inx
Na)
e

sa0

nn

PRND

V14

15

e

N
118
2119

1320

vol

RY/TS

21

21

n

21

20

12

22

212

22

LA

COMPTNDIEM OF CTROLA RE SPONSE

Tithe/Z 1 Nombeds

staspwEmrErrTE

- Other V1echoologies

!-'I‘I’!l’lll’.!::!??:lIf::":::::!!:l!

IRIAL MNS 1OR HAZARINUS WASTE
| PAZGOO/ 2 -06/0%0

PRACTECAL LAV
INCINIRATORS

G - IRIAL PURNS TOR HIAZARDOUS WASTE
PROJECT SIMMARY .t PA/6IN/SY -B6/050

PRACIICAI
INCINERATORS

PROMIATTION ON 111
HAZARIXNS WASTE
INVERPRE VIV

" ACIMENT OF BIRK L QU
IN L ANIDE EELS-STATUIDRY
CANDANG | OYWIR F4A7 O0- A

RIVIIW (F N PLACGE TRL ATMIENT
CONTAMINATED SAMI A SIS -VR 7 HBACK(ROUND
1N ORMALTON FOR IN-SEIU IRLATMIND .
(PA-S40/2-84 - 00

1 OINTOUE S FOR

REVIEW OF IN-PLACE TREAIMINIT TECHNIQUE S TOR
CONTARMINATED SURYACE SO1LS-VOL 1 THUNICAL
EVALUANVION, (I'A75%40/72-84-00%A

SLURRY TRINCH CONSTRUCIION TOR POLLUT ION MICRATION
CONIROL . I PA/540/7-A4-001

SYSTEMS 1O AcCliTRATLL
WASIE DEPOSIIS

IN SVIU STABIL I7ATION OF
LPA 540/2-86/002

TEQWNOLOGY SIRIFNING (UIDE FOR TREATM NI OF CERCLA
SOILS AND SIIAMES.  EPA 540/2-88/004

TREATMENT 11 (HNDLOGY BRIEES ALTERNATIVES 10
HAZARDOUS WASTI VANIN 1LES. EPA/600/8-86/017

04/01/86

07/01/86

06/ 14/86

/01704

09719784

02701784

09/01/86

09/01/88

07701786

SERER R, i pancl DOCUMENTS

Aulhors

:=!t-rl':llltlltzltr!llsl!l!ll.-l--

GRMAN. ¢ L1 Al Jariwe 51
RE ST ARCH INSTITUTE OBERAL KiR
1 A AWRL

RMON. P B AL IMIIWE S
RE ST AR(H INSTETURE ORI RA(KER

QSWE R /OSW

Sims R C 1t Al
ASSOCIATES BARKLLY

LY
N /MR

OSWI R/OERR/ ORO/MERL

O{RR/ ORD/MERL
AMIARER, M . ET AL JENVIROSPHERE
(0 CRUBE. W /HWERL

OSWER/OERR

1 e R

Supes
NO Pages

s xE=T sz YW

t)

&)

150

165

220

205

(B 1]

35



I'acl N
IRFRL YRR
NN

(LT vot
Tttt RIS
run \7
2 V7
AL [ ¥4
2405 '’
2106 17
a7 1]}
2108 10
209 9
2vi10 20
N 20

- INIE X

COMPTNDTTIM OF CTROLA RESPPONSE

Tethe/ 1) Numbies

CNGCINLTRING ANV TR HAZARINRIS WAS T
INCINERAT N ONWIR 29488 00-5

FPA GUIE TOR IIMNEITYING CLEANUP AL TERNATIVES Al
HAZARIMRIS -WASIT SHIES AND SPIILS  BIOLOLICAL
TREATM NT IPA - GOO/)-81-06)

ErA QNIE 1R
Me10 00-2

INEECLIOUS WASTE MANALIMENT . OSWIR

CAPVDANCT TN UL NT TOR CLEANP OF SR At
IMPOUNIMENT SIS OSWER #9380 O-06

CAVIDANCT  IXOH L N1
(IR SIS

TOR CLLANUP (H SIRTACE
Wil R #9180 O-0)

1ANK AND

HIANDBOOK FOR § VAL UIAT ENG, RO ME DAL
PLANS . [PA-LUDO/2-8Y-076

ACTION TECHNDL OCY

HANDBOOK FOR STABIL 1ZATION/SOL 1T 1CARION OF
HAZARDOUS WASTE . 1 PA/S40/2-86-001

HANDBOODK REME AL

ACTION AT WASITE DISPPOSAL SIHLS
(REVISED),

1PA/G25/6-85/006
LEACHATE Il

MANAGEMENT ., TPA/540/2 85/004

MOB I

IREAIMIENT TECOINROCIES FOR SUPEREUMN)
WASIES,

LPAZS540/72-86-00)f

SULTETHON CTDANCE

Nate

zxr T o=

09/01/81

05/01/8b6

U6/01/786

05/28/05

na/o1/8)

06/01/86

10/01/85

1/01/745

09/01/86

XK UM NTS

Author s

rrr-rrzys s ERxETETTTTTCC T

BONNER, T A (1 AL 7MINSANIO
RESEARCH CORP  OBIRACKIR

PACIFIC NORTIANE ST | ABORATORY
RANIIRE . L € JcORVALLLS
ENVIRONMENTAL RESHARCH | AR
OSWI R /05w

COM/WOODWARD - CYYIH /HOY
BARIH | JOIRR

wi STON

DM/ WODTWARD - CL Y /ROY
W STON/C € JOHNSON BARTH
AND BIXLER. B /OLRR

TIRINFFID. |  AND BASS.
| JARTIAM O LITIF INC PAIREN,

CULLINANE R . M | 1 Al
COH /Wi S HOUTHOOF D

fu s

ORD/AMWERL / OSWER/OCRR

REIMO. F AND KUFS, C /|RB
ASSOUIATES BARKLEY. N /fPA

CAMP . DRESSIR. AND MOKET 1M
CAIIR. L D /HRSD

Ttz TITTFEERETTTN

Super
NO Pages

448

110

75

9

15

439

115

560

590

130



Pacl N 9

Wi/ 287kt
- INEM X
COMPENDIOM OF ROL A RLSPONSE
Inm
NO vol tithe/Zt Mabe

-Tre cTEN llllt:llt"l::l’frlra-s'1lrt'::‘:tl

cese REJIS - Vand pisposal tacilily lecimology

227 1Y SAMMRIUND ( (R (AN #4 COMPLYING WIIN 10 1AMl R
RESIRICTIONS INH KR L ANDY 121 SPOSAL RESIRICVIONS
(LhRs). OWMR 29147 )-04F5

1218 1) SUPERFUND | IR ANDE #5 DF TERMINING WIEN | AND
DISPOSAL RESTRICVIONS (LIMs ) API APPL 1CABLE 10
CERCLA RESPONSE A HONS . OSWER #9147 3-0515

229 }) SPERIUND (DR QNN #6A ORVAINING A SOIL AN
IMARIS TREATABIV DY VAR TANCE FOR REMEDIAL ACTIONS
OSWIR K947 V- OGS

2220 17 SIPIRIUND LR (IiN &7 1IN TERMINING MIN | AND
DISPOSAL RTSIRITTIONS {1Rs) ARE RiLfVAN]L AND
APPROPRIAIL 1O CITRULA Rt SPONSE ALY IONS . Oswt R
#9)47 3-0815

ce+ secondary Relerenies *°°
3000 25 APPLICABIL I TY OF THIE HISWA MINIMUM TECHNITCAL
REQUIREMENTS RESPECTING L INERS AND LEACHATE
COLLECYION SYSTIMS OSWIR #9480 GIIAS)
ssse R1/FS - Othet Technologies

1300 16 A COMPENDIUIM OF 1L CHNOLOCIES USTD IN THL TREATMI NI
OF HAZARDOIS WASILS. (PA/61S/B-87/014

1301 16 CARBON ARSORPIION | SOTHERMS TOR TOXI1C OHCANICS
tPA/GOO/B-80-012)

Dale

PR R I

07/01/89

07/01/89

07/01/89

12/01/49

04/01/85

09/01/87

04/701/80

SMLTCHION AV DANG T OOCUMENT S

Atthot s
(M RR
Of RR

O RR

Ol RR

SKINNER . | /O5W

ORD/CERD

]
00B8S. R A /MERL (OMEN.
| M /MLRL

sSupel
NO

Pages

s

)2



I*ALL M)
[(RYRLYA D
e

NO vol
st RIS -
THMA "
2209 5
2210 1%
12010 "
2202 15
21} 3}
124 )3
1215 LR}
22116 })

-INIM X
TOMPTNDIUM OF CTROLA RE MLE AT

TitteZ 1D Numbier

lI‘I.I.IIII’Y.’lI‘!-‘T!l‘!l!tll‘:IE'!F'II::I!TII2“'!!2!!‘!! TET AER T

tand Disposat Taci ity Vechnology

R(RA (IMIIMN(I MM N LANIE LY I SION L INER
SYSTIMS AN | INAL COVER (TRATT)

SEVILTMENT AND (COVIR SUBSIDENCE OF HAZARDOUS WASTE
LANDE LS PROJECT SUWMMARY tPA-600/52-85-0145

SUPPLEMENTARY CHIIEMANCE ON TH TTRMINING
VAN RZLTACHAIE COREECTION SYSTHTM COMPAYIBIL 1Y,
OSWIR #9480 00- 11}

FECHNICAL (ATDANGT M Lml N CONSTRUCTION QUAL HTY
ASSURANCE FOR HAZARTINIS WASITT | AND VISPOYAL
CACHL IS, OSWIER #9477 00

IRCATMINT OF REACTIVE WASTES AT HAZARIXNIS WASTH
TANDF ILES  PROJICT SUMMARY . IPA/600/52 817118

APPL ICARIL 1Y OF | AND DISPOSAL RESIRICTIONS 10
RCRA AND CERCIA (ROUNU WATER TREATMENT REINJECHION
SUPTREUND MANAGT MENT RIVILW RU COMME NDA L ITON

NO 26. OWWIR #9214 1 0Ob

SUPERFUNG {1 1R CAHDE 81 OVIRVEIEW OFf R(RA L AND
DISPOSAL RESIRICHIONS (1IRs).  OSWIR #9347 1-0 5

SUPERFUND LR (AIE 82 (DMPLYING WITH THt
CAL IFORNIA 1151 RESIRICTIONS UNDER 1| AND DI SPOSAL
RESIRICTIONS (LIRY) OSWIR 89147 Y-021S

SUPTREYNI LR CUHIE #) TRIAIMENT STANDARDS AND
MINIMIM T ONOLOGY REQUIRIEMIENTS UNDER | AND
DISPOSAL RESIRICHIONS (1HRs). OSWER #9147 Y- O S

StEECHION CANVDANCE (MM UME NT S
Date AUNLHhOL S
07/01/782 PA
05/01/785 MRPHY . W i
08/07/0k
PROCRAMS DIV
10/01/86  HERRMANN | G /1R /L AND
ML UEION CONTRIY
OV/01/84 SHOONIR D ET AL FARTIAW D
LT NG
12727789 (LAY, D R /OWSER
072/01/89 OIRR
07/01/89 ORR
»
07/01/89 OIRR

WiINNE. B R /PIRMITS AND STAILE

'I..I’.l’ll".".llll’lll..

CILBERT .

My 7/ OWIR

LANDRE 11

Supet
NO

sem=THR

Pages

10



raql ND
YR TAL

LR
Lot NHIUM O

tivle/ 1D Namber

-ll'-l'-:l:t!rlirllnlltlunrll::Ist:ll:rxlrx-.-

RY frata Qualiny/site A Wasie Assessmend

s Socomiary Heleremes

(L1

My vol
aeow a.l'c‘ .
502% L ¥4
‘f" RV/ES -
2200 12
2201 13
1202 13
110} (3]
27104 13
220% 14
2106 15
1207 15

10 REMEDIAL INVESTICAITION - SITE CHARACHIRIJATION
AND TREATABELVIY STUHNES ([ LG RETIRINCE TACY

Gl ). OSWMR #9155 y-ous?
tand Disposal Facility fec hnplogy

COVERS FOR UNCONIRDALLTD HATARIXNIS WASTE SUIES
LPA/540/2-B%7002

DESICN. CONSIRIK HION. AND [ VALUATION OF (LAY
LINIRS FOR WASITE MANACEMENT BACIL TS,
1PAZS10/5W- 06 /0071

[VALUAT EHG (OVIR SYSIIMS TOR SN 1D AND HAZARDOUS
WASIE. OSWIR #9476 O0- )

CUVDANCE MANUAL TOR MINIMIZING POVLUTION FROM
WASIE DISPOSAL S1TL5. IPA-600/2-78-142

LAND DISPOSAL RESTIRICIIONS

LINING OF WASTE CONTAINMENT AND OUNR IMPOUNDME N
FACILIIIES. [PA/6N072-88/052

L INING OF WASITE

PAPOUNDME NT - AND DI SPOSAL
FACILIEIES,

OSWER #9481 00-4

PROCEDURES 10R MDDFL ING T1OW THROWH CLAY LINERS

1O DEIERMING REQUIRTD | INER HUICKNESS (DRAET ).
OSWIR #9480 00-9D

xz-¥ECcT=TXF

((R(LA RE SpPONSE SELEL FION AN DANCY

Male

2z mS®TT

11/0v/89

09/01/85

1170v/R8

09/04/82

o8/01/70

o8/11/87

09/01/88

0)/0v/8)

01/01/84

Anthots

gozwrremEaTE

OSWIR

O UMENT S

MCANENY . C C . I

COL/WE S HOUTHDOE D

AN [MAN

ROULIER. M H /RRIN

)t (A

I:I:':l'l-llIlIIIl--III

AL /U S
AL L3

Al /NS

LUTTON, R fU S A COfF /Wt 5

LANDRE IH, R £ /MERL

TOLMAN. A L . ET.

MARTIN ASSOCIATES.

Al /AW
INC  SANNING.

LONCEST. H L /OERR LUCERO.

MATRECON.

L ANDRE TH

Osw

INC  LANDRE TH.
R /ORD/RISK REDUCTION
ENGINEERING LAB

R /MERL

supers

Pages

475

500

58

8)

23

950

480

145



racd

IRYRA VA L)

(L1
N

ra=-®

2008

12

11}

2114

2115

216

M7

2118

2119

vol

LI

RIS

-INDE X
oM NDITUM (4

Totle/ 1y Nummliey

rtETrITrzr-~Tt-rtiTEICRTETSETIETENNEEETEE TN T TT o EET

#1 Data Quality/Site & Wasle Assessmend

A OISO A)
AN WAS

OIS TOR SENSTNG BIRIED WASTTS
MICRATION tPA-LOU/7-84/064

CMIDETINES AND S IT ICATIONS TOR PREPARING
OUAL 1 EY ASSIANIT  IPRIGRAM DOLUMINTAT TON

L AROHATORY DATA VAL IDATION [UNCTIONAL QHIELINES
TOR I VALUATING INODREANTCS ANAL YSES (DRAL D)

VABMMAIORY DAFTA VAL IDATION {UNCTIONAL GUIDEL INES
TOR EVAIUATING ORCANICS ANALYSES (IRAT T}

PRACLICAY CQANIIH
1PA/GOD/]-A5%7 104

TOR (ROIMHY WATER SAMPL INCG.

STDIMI NT SAMPE ING QUALITY ASSURANCE USER 'S LU |
EPA/B00/4-85/040

SOIL SAMPL ING QUAL ITY ASSIRANCE USER'S CUIE . (PA
600/4-84/04)

TEST METNODS 1OR EVALUATING SOU 1D WASTE
LABORAT(RY MANUAL PHYSICAL /CHEMICAL METHODS . THIRD
EDHTION (VINIMES 1A IR, 1C. AN 1)

USER S GHIN 10 IHE CONTRACT LARORATORY PROCGRAM
OSWIR #9240 0-1

Ao -

CERCEA HESPONSE

SELT OO COHTDANCE

hate

Oh/01/84

06/01/87

Q7/01/88

n2/01/80

09/01/785

07701785

0s5/0t/84

1/01/86

12/701/88

POCAMENES

Super

Auylhors NO Pages
BINSON. R € . F1 AL /ZTHCHNOS 116
INC VANEE ) | /tMm5t
ORD/QUAL 1Y ASSURANCE MANALL MENT |} ]
SIAFF
EPA DATA REVIEW wORK (ROUP 10
BLIYILIR R /VIAR AND (O /7 SAMPL [
MCMI OFFICTZ HSED
BLEYLEIR. R /VIAR AND (O /SAmiME a5
MM OFFECE LA DATA REVIEW
WRK(ROUP NSED
BARCIIONA. M ) FT AL 71011 INGRES 175
ST WAIIR SIRVIY SCALF .
MR JORD/ERL
BARTH. D S & STARKS. T § /UNiV 120
Of NEV. LAS VECAS BROWN,
BARTIH D S & MASON. B ) /U OF 104
NIEVADA . LAS VEGAS BROWN,
K /ORD/( ARD
OSWER 3000

v
OfRR/CILP SAMPLE MANACEME NI 220

OFE 1k



PPACE W)
AT YAL
(L1t

NO vol
FEX R J Rl,' 5
7w 6
2102 6
1103 [
1104 [ ]
2105 b
2106 [
2107 7
2108 7
1109 7
0 7

-INIE X
(Ol NDTUW OF (ERCLA RT SPONSE

1itte/ 11 Numbet

tlill!!!:ltt:!lIIIQII::lII:tll:I!!II:"'l

- RI Dala Quality/site & Wasle Assessment

DATA QUAL § 1Y ORI TV S HOR REMEDEAL R{ SPONSE
ACTEVITILS M VL OPME N PROCESS.  OSWER #9355 0-78

OATA QUAL 1YY ORMCIIVES 1OR REMEDIAL RE SPONSE
ACTIVIEILS I XAMPLE SCENARID RIES ACTIVITIES AT
A SIHE W/ CONTAMINATLD SO S AND (ROUNIWATER
OSWIR #9155 0-78

ISHCN AND N VEIOPMINT OF A HAZ ARDOVS was Tt
REACLIVIEY 1 SUING PROJOUE . IPA-l.OlIII*B“O'ﬂ

LIELD SCRIINING FOR ORCANTC (ONTAMINANTS IN
SAMPL [ S TROM HAZARDUOUS WASITE SHIES

LD SCREENING W 1NN CATALOK, USER 'S CAIVLE
( PA/540/72-88/005

FITLD STANDARD OPITRATING PROCEIARE S MANUAL #4-501¢
ENIRY . OSWIR #9285 2-01

FIELD SIANDARD OPURATING PROCEIAME S MANUAL  #6 - WORK
ZONES. OSWIR #9285 2-04

FILELD STANDARIE OPERATING PROCEIAML S MANUAL #8 AIR
SURVE ItL AN E OSWIiR #9285 2-0)

FIELD STANDARD OPERALING PROCE IURE S MANUAL #9-5118
SATEIY PLAN.  OSWIR #9285 2-05

CEOPHYS AL ML THODS FOR LOCAT ENG ABANDONED WELLS.

EPA-LON/E- B4 - 005

SETTCVION CANIOANLE DOCUMENTS

Dale

M EE R R L S

0y/01/87

03/01/87

02/01/84

04/02/86

09/01/088

o1/01/85

04/01/85

01/01/785

04/01/85

07/uv/na

AUl hoi s

!:c:rr::s'l|8l:=!'---IIlcht'In't--

(oM FTDERAL PROCRAMS (ORP
Ol RR /(WP

cim FEDERAL PROCRAMS (ORP
Ot RR 7OWPE

wLBACH, C D . E1 AL 7ACUREX
(ORP BARKLEY. N /MR

ROFIMAN, H K 1 Al /s (ORP
CARTER . A /MICHICAN L AN
NATURAL R SOURLES VHOMAS . 1 /TPA
Ot RR/WSED

Of RR/HRSD

Of RR /HR 5D

OLRR/HS(D

Of RR /AR SD

FRISCEMNECT. t M . BT Al s
GOLOGICAL SUMVEY VANEF |

supey

Pages

150

10

150

920

19

19

24

16

21



PALE NOD

NM/28/791
[L1g
NO vol
e -0 TR
et RIIES
14 )}
. ‘\‘\.
( zoﬂy n
N
1016 1} ]
2047 })
2018 n
2019 )}
1020 33

- INEX X

COMPLNDIUM (8 CERCLA RESPONSE

il Ig! H) Numbier

FEP EF I EN I F K ITIER B R EUNERETE STFETIIETZITFEAISRTFERET R T

- {encral

CUIDANCE ON RTMEGHIAL ACTIONS TOR SUPERIUND SITES
WIHE POR CONTAMINALION, OSWIR #9155 401

UL TOR CONIRICTING TREAVABIL 1TY STUDIES UNIXR
(IRCLA. INIERIM T INAL . EPAZSA0/1-89/05A

MOMH L STAITMINT (F WORK FOR A RIMIDIAL
INVESTECATION ANGD TEASERIN ITY STUIY CONUICTED BY
PONINLIAILY RESPONSIBLE PARTIES. OSWIR #9835 8

REZTS IMPROVEMIENTS PHASE
RECOMMENDATIONS . OWI R

L STRI AME ININCG
9355 Y-

TOE TEASIBIL CIY STUOY - {HVELOPMINT AND SORIENING
OF RIMEDIAL ACHION ALEERNATIVES (QUICK RLUTERINCE
FACT SINEN]. OSWER #9)355% Y-01F %)

Wi FFASIBL I TY STUDY MIAILED ANALYSIS OF
RUMEDIAL ACTION ALTERNATIVES JQUICK REFERENCE FACT
SI11). OSWER #9155 )-01F 54

TREATABILHIY STUDIES ININR CER(L A
TQUICK RETIRENCE FACT SHIED ).

AN OVERVIEW
OSWIR #9180 1-02FS

*** Secondary Relcecrences **°

000 L P

INTERIM CIHIDANCE ON POTENTIALLY RESPONSIRLE PARTY
PARTICIPATION 1N REMEDIAL 1NV SHICATIONS AND
FLASIBHLIIY STUDIES. OSWER #9815 14

TREC RI/FS - R LA Quality/Site & Wasie Assessmen)

100 S

A COMPENDIIIM OF SIHRERIAIND £ 111 OPf RALIONS
ME LD OSWIER #9155 (- 14

SEHECTION (AHEANCE

Date

TEECEFEREST

08/01/90

12/01/89

nL/0x/789

01/01/89

1/01/89

03/01v/90

12/01/89

05/ th/80

12/001/87

IO{AMENT S

Authors

ETESEYEEIETEEICTIENFNETSESEUTEESSANDORS

Of RR
ORD/OE RR

OowPE

OERR /OWPE

OSwIlR

OSWER

OsSwWER

PORTER. ) W /OSWER

)

HRR/ (mP(

Supe?
Pages

150

»n

50

¥z7

550



ratd N0

n1728/91

1L 1.8

NO vol
Sl mis
100} ]
1004 4

2007

1008

1009

1010

011

Hn

101}

;4

5

5

3})

CINIH X
COMPENDTUM OF (ERCLA RLSPONS ol 1 CC1ION (ANDANCE OOCIW NTS
super
NO
'.""'" N‘M"‘l h“'e :ui"xl)'l:llllillIl-lIIllI-lIlI-l'.l.. assew
- Ceneral
JOINE CORPPS/EPA CAHIDANCT . OSWIR #9295 2-02 06/24/8) OIRR/PAS
MODEL ING RIMIDIAL ACTIONS AT UNCONTROLLTD 04/01/85 BOUTWELL. S H .
MAZARDOUS WASTL SIILS (VOL  1-1V). OSWER £ AL /ANDERSON-NICHOL'S AND (O
2915% U-08 OSWER/OERR AMMON. D C  AND
' BORNWELL . JR . 1 O /1eviRi
POUICY ON FLION PLAINS AND WE 11 AND ASSFSSMENTS FOR 08701785 HEDEMAN. JR . W N JOERR LUCERO.
CIRCLA ACTIONS . OSWIR #9280 0-02 C oWk
REME DAL RESPONSE A1 HAZARDOUS WASTE SIVES 03701784 ORD/MERL
SUMMARY RIPORT . [PA 540/2-847002A
REVISID PROCLIURES FOR EMPLEMENT ING OFF-SHIE V1/13/87 PORTER. | W JOSWIR
RESPONSE ACTIONS. OSWIR #9814 11
RIZES IMPROVEMINIS. OSWER #9155 0-20 07/23/87 LONCESYT. H L /OERR
RI/ES IMPROVEMENTS FOLLOW-UP.  OSWIR #9155 y-05 04725/88 LONCEST, H L /OERR
SUPERTUND 1 EIH RAL -1 EAD REMEDIAL PROJECT MANAGE MENT 12/01/86 OFRR

MHANDBODK (URAF 1) OSWLR #9155 -1

SUPERFUND RIMIDIAL DESICN AND REMEDIAL ACTION 06/01/86 (IRR
CUIDANCE . OSWIR #9155 0-4A

SUPERFUND STALE - EAD REMEDIAL PROJEC MANACGE MENT 12/701/86  OFRR
HANDBOOK = Os\Wi R #9155 2-0

GEVIING READY - SCOPING THE REZLS [QUIEK REFIRINCE 11/01/89  OSWER
FACT SHETT]. OSWIR #9155 3-011 51

Pages

42

150

9

10

16

179

100

120



PACY N ?

COMPENDIUM OF (TRCLA RESPONSE SELTCLION (AHDANGL MHUMENTS

"nys2a/7%

LR
"
L 1] vol Title/iD Navhet

*c¢* Removal Action

106 1 SUPLRIUND RIMOVAL PROCIEIMMES RIVISION #). OSWIR
29360 0-00

11107 1 UH ROLE OF IXPEDIIED RESPONSE ACTIONS (£PA) UNDIR
SARA. OSWIR #9160 0-15 ' ‘

1008 2 QHDANCT ON NON-NPL REMOVAL ACTIONS INVLVING
NATIONALLY STOCNITICANY DR PRICEIENT SETTING
ISSANS. OSWIR #9100 019

*** Secondary Relerenhies *°°
10072 26 INTERIM [ INAE CHIDANCT ON RIMWAL ACTION LEVILS AT
CONTAMINATED DRINK ING WATER SITES. OSWER
#9360 V-0
6001 32 REMOVAL COS1 MANAGCEMEINT MAMNUAL OSWIR 879160 0-028
*CCC RI/FS - Ceneral

1000 2 CASE STUDIES 1-2) REMEDIAL RUSPONSE AT HAZARDOUS
WASIE SITLS. EPA S40/72-84/0028

20014 3 OEPA GUIDE 1UR MINIMIZING ADVERSE ENVIRONMENT AL
- EFFECTIS OF 111 ANMIP OF UNCONIROLLED HAZARDOUS -WASTE
STIES:  LPA/LOO/B-A5/008

1002 CUIDAHCE TOR CONMMICTING REMIDIAL INVESTICAT IONS

AND TEASIBITIIY STUDILS UNMINR CLRCIA.  OSWER
#3355 Y¥-01

Date

FEREENNEE
02/01v/80
04721787

04/0)/89

10706787

04/01/7886

0Y/ND1/84

06/01/8%5

10/01/88

Authors

lIllIll-l--BIIIII-IIIIIIIII-.--...-

OSWER /Ot RR

LONCEST. H L /OERR

LONCEST, H L /OERR

OSWER /OF RR

OSWER /O RR

ORD/OEE T /MERL OSWER/OfRR

(NVIRONMENTAL RESEARCH
| ABORATORY

OSWER /OE RR .

Supes
NO Pages

16%

170

alo

150

190



THE ENCIRCLED GUIDANCE DOCUMENTS MAY BE VIEWED AT REGIGN V HEADQUARTERS

PALL N 1
ms2a/m ot X
oML ND UM OF (LR A RE SPONSE NERERELE (AN ANl 00 LMAE BT S
| Super
(1 "o
“' vn' 'l|'e’lll N'M.'.' nalp Au.m's "II-II..'.'II.I.-.- 'ER B R
= = =z T sreETCT "'IIIII -.---..-..-‘.-I
LR AR uaw lIlllkle;Ikl?!lll:ll---ltirll‘tstutf-:z.t._'III'
LR LR ] 'Me'
anno (L LB L COM'I MU OF CERCLA R{ SPONSE SILECVHION 05/01/89 m:fan“(;‘('w::iﬁﬂﬂlﬂl
CDANCE 10U NTS ’ MANA .

ses+ pre-Remedial

0001 1 EXPANDID ST INSPLCVION (£50) IRANS | 1 1ONAL 10/01/787 OFRR
GUIDANCE FOR 1Y-88 OSWIR' 89345 1-02 '

ono? 1 PREL IMINARY ASSE SSMENT (PA) CUIVDANCE T ISCAL YEAR Q1/01/88 OERR/HSCD
1980, OSWIR #9345 0-01 ' '

sees Removal Action

1000 1 CIRCLA REMOVAL ACIIONS Al MFTIIANE RELTASE SITES: 01/23/86 (ONGEST. H L JOU RR
OSWIR #9160 0 [ ] !
1001 1 COS1S OF REMIDIAL RESPONSE ACTIONS Al UNCONIROLLED owo1/BY RISHEL. H L. . E1 AL 75CS
© HAZARDDUS WASTE S11ES o r . ENCINEERS ALBRE(HY. O W 7 RL
1002 1 EMERGENCY Rf SPONSE PROCEDURES | OR CONIROL OF 01/01/8) MILVORD. R w /ROCKWELL
HAZARDOUS SURSTANCE RELEASES. EPA-LO0/D-84-02) INTERNATIONAL MCCARTHY .
100) ' ENVIRONMENTAL REVIEW REQUIREMENTS FOR REMOVAL 04711/87 OFIRR/ERD
ACTIONS. OSWIR s£9)18 0-05 '
1004 1 CUIDANCE ON IMP1EMENTATION OF THE S(ONIRIBUIE 10 04/06/87 OSWIR
. I OEFFICIENT RIM UFIAL PERIORMANCE *'PROVISION'. - OSWER ! ‘
89360 0- 1) !
]
1005 1 INFORMATION ON DR INK ING WATFR ACTION TEVELS 04/19/88 FIEADS, IR .1 JOSWER/ERD

Pages

74

a)

164

23

LI



